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[57] ABSTRACT 

Compounds of the formula 


(CH 2 ) /n COOR 2 



wherein 

Ri, R2, R3, R4» R5> R6> R7, Rs> n, m, o, p, and q are as 
hereinafter set forth, 

and, when R2 is hydrogen, pharmaceutically acceptable 
salts thereof with bases, are described. The compounds 
of formula 1 are potent inhibitors of phospholipases A2 
(PLA2*s) and are therefore useful in the treatment of 
inflammatory diseases, such as psosiasis, inflammatory 
bowel disease, asthma, allergy, arthritis, dermatitis, 
gout, pulmonary disease, myocardial ischemia/reperfu- 
sion, and trauma induced inflammation, such as spinal 
cord injury. 

4 Claims, No Drawings 
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INTERMEDIATES FOR THE PRODUCTION OF 
N-SUBSTITUTED ANILINES, INHIBITORS OF 
PHOSPHOLIPASES A 2 

5 

This is a division of application Ser. No. 07/914,825 
filed Jul. 15, 1992, now U.S. Pat. No. 5,324,747. 

BRIEF SUMMARY OF THE INVENTION 
The invention relates to compounds of the formula 10 

R 3 (CH 2 ) m COOR 2 1 



15 


wherein 20 

Ri is hydrogen or — (CH 2 ) w COOR2; 

R 2 is hydrogen, (R6)2N(CH 2 ) 2 — R 6 COOCH 2 — or 
— CH 2 CON(CH 2 CH 2 OH) 2 ; 

R3 is hydrogen, nitro, hydroxy, amino, 
CH 3 (CH 2 )„S(O)0-2— , CH 3 (CH 2 )«— 25 

CH 3 (CH 2 ) n O— , R5COO— , R5OOC— 
R5HNCOO — , R5NHCO— , R5CONH— , 
R5NHCONH — , [CH 3 (CH 2 )„] 2 NCO— , 
CH 3 (CH 2 )*CHOHCH 2 0— , (2-quinoIinyl)me- 
thoxy, oleyloxy, linoleyloxy, R 8 OOC(CH 2 ) 0 O— , 30 
(R60) 2 PO(CH 2 )j 7 0— , (HO) (R 6 0)PO(CH 2 ) p O— , 
R 6 [0(CH 2 ) 2 ] 9 0— R 7 (CH 2 VO— , or — 0(CH 2 . 
)fi — pyridinium + (OH — ); 

R4 is CH 3 (CH 2 )„— , CH 3 (CH 2 ) n O— , CF 3 S0 2 NH— , 
R5COO— , R5OOC— , R5HNCOO— , J3 

R5NHCO — , R5NHCONH — , 

[CH 3 (CH 2 )„] 2 NCO— , CH 3 (CH 2 ) n CHOHC- 
H 2 0 — , carboxy, (2-quinolinyl)methoxy, oleyloxy, 
linoleyloxy, R 8 OOC(CH 2 ) 0 O— , Re[0(CH 2 ) 2 . ^ 
1f>— f RtCCHz^O—; 

R5 is CH 3 (CH 2 )„ — , 1-adamantyl or diphenylmethyl; 

R6 is lower alkyl; 

R7 is 1- or 2-naphthyIoxy, 1-, 2- or 3-pyridinyloxy, 
2,3- or 3,4-dihydroxyphenyl, 6,7-dihydroxy-2- 45 
naphthyl, phenyl, phenoxy or substituted phenyl or 
phenoxy, wherein the substituent is selected from 
the group consisting of lower alkyl, lower alkoxy, 
hydroxy, nitro, amino, halo, R6 S(0)o- 2 — , carboxy, 
carboxy-lower alkyl or phenyl; 50 

Rs is hydrogen or lower alkyl; 

n is an integer from 0 to 17; 

m is an integer from 1 to 3; 

o is an integer from 1 to 10; 

p is an integer from 2 to 18, and 55 

q is an integer from 1 to 6; 
and, when R 2 is hydrogen, pharmaceutically acceptable 
salts thereof with bases. 

The compounds of formula 1 are potent inhibitors of 
phospholipases A 2 (PLA 2 's) and are therefore useful in 60 
the treatment of inflammatory disease, such as psoriasis, 
inflammatory bowel disease, asthma, allergy, arthritis, 
dermatitis, gout, pulmonary disease, myocardial isch- 
emia, and trauma induced inflammation, such as spinal 
cord injury. 65 

In another aspect, the invention relates to composi- 
tions and methods of use comprising the compounds of 
formula 1. 


BACKGROUND OF THE INVENTION 

Phospholipases A 2 (PLA 2 's) are a class of enzymes 
which catalyze'the hydrolysis of membrane phospholip- 
ids at the sn-2 position leading to free fatty acids and 
lysophospholipid. Arachidonic acid is stored in the cell 
membrane as an ester almost exclusively at the 2-posi- 
tion of phospholipids. PLA 2 acts to release arachidonic 
acid from phospholipids in what is believed to be the 
rate controlling step which ultimately leads to the prod- 
ucts of the arachidonic acid cascade. Free arachidonic 
acid is rapidly metabolized by cyclooxygenase to give 
prostaglandins and thromboxane or by lipoxygenases to 
form hydroxy fatty acids and leukotrienes. Prostaglan- 
dins and leukotrienes are important mediators of inflam- 
mation and hydroxy fatty acids such as leukotriene B4 
act as chemotactic agents for neutrophils and eosino- 
phils and may cause cell migration to sites of inflamma- 
tion. Lysophospholipids are cytotoxic and have also 
been implicated in several inflammatory conditions. In 
addition, platelet activating factor (PAF) can be formed 
by the action of an acetyl transferase on a l-alkyl-2- 
lysophospholipid. PAF is a potent platelet aggregating 
substance and causes various inflammatory conditions 
such as erythema, vascular permeability and cellular 
chemotaxis. These facts provide support for the utiliza- 
tion of an inhibitor of PLA 2 *s as therapy for various 
inflammatory conditions. 

DETAILED DESCRIPTION OF THE 
INVENTION 



wherein 

Ri is hydrogen or — (CH 2 )^COOR 2 ; 

R 2 is hydrogen, (R6) 2 N(CH 2 ) 2 — , ReCOOCH 2 — or 
— CH 2 CON(CH 2 CH 2 OH) 2 ; 

R 3 is hydrogen, nitro, hydroxy, amino, 
CH 3 (CH 2 ),S(0)o.2- , CH 3 (CH 2 )„— , 

CH 3 (CH 2 )„0— , R5COO— , R5OOC— , 

R5HNCOO — , R5NHCO— , R5CONH— , 
R5NHCONH — , [CH 3 (CH 2 )„] 2 NCO— 
CH 3 (CH 2 )„CHOHCH 2 0— , (2-quinolinyl)me- 
thoxy, oleyloxy, linoleyloxy, RsOOC(CH 2 )oO — , 
(R 6 0) 2 PO(CH 2 ) p O— (HO) (R 6 O)PO(CH 2 )^0— , 
R 6 [0(CH 2 )23 9 0— , R 7 (CH 2 )^0— , or — 0(CH 2 . 
)p — pyridinium + (OH — ); 

R4 is CH 3 (CH 2 )„— , CH 3 (CH 2 )„0— CF 3 S0 2 NH— , 
R5COO— , R5OOC— , R5HNCOO— 

R5NHCO — , R5NHCONH— , 

[CH 3 (CH 2 )„] 2 NCO— , CH 3 (CH 2 ) n CHOHC- 
H 2 0 — , carboxy, (2-quinolinyl)methoxy, oleyloxy, 
linoleyloxy, R 8 OOC(CH 2 ) 0 O— , R 6 [0(CH 2 ) 2 . 
] q O— R 7 (CH 2 )pO— ; 

R 5 is CH 3 (CH 2 )„ — , 1-adamantyl or diphenylmethyl; 

R6 is lower alkyl; 

R7 is 1- or 2-naphthyloxy, 1-, 2- or 3-pyridinyloxy, 
2,3- or 3,4-dihydroxyphenyl, 6,7-dihydroxy-2- 
naphthyl, phenyl, phenoxy or substituted phenyl or 
phenoxy, wherein the substituent is selected from 
the group consisting of lower alkyl, lower alkoxy, 
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hydroxy, nitro, amino, halo, R6S(0)o-2 — , carboxy, 
carboxy-Iower alkyl or phenyl; 

Rs is hydrogen or lower alkyl; 

n is an integer from 0 to 17; 

m is an integer from 1 to 3; 

o is an integer from 1 to 10; 

p is an integer from 2 to 18, and 

q is an integer from 1 to 6; 
and, when R2 is hydrogen, pharmaceutically acceptable 
salts thereof with bases. 

As used herein, the term "lower alkyl", alone or in 
combination, denotes a straight or branched chain satu- 
rated hydrocarbon containing 1 to 7 carbon atoms, 
preferably from 1 to 4 carbon atoms, for example, 
methyl, ethyl, propyl, isopropyl, butyl, dimethylethyl, 
neopentyl, pentyl, heptyl, and the like. The term "lower 
alkoxy" denotes an alkyl ether group in which the alkyl 
group is as described above, for example, methoxy, 
ethoxy, propoxy, pentoxy and the like. 

The term "halogen" denotes all the halogens, 
example, bromine, chlorine, fluorine and iodine. 

A preferred group of compounds of formula 1 
those wherein Ri is — (CH2) m COOR2. 

Still other preferred compounds of formula 1 
those wherein Ri is — (CH2) OT COOR2; and R2 is hydro- 
gen. 

Preferred compounds of formula 1 are also those 
wherein Ri is — (CH2)mCOOR2, m is 1-2, R3 and R4 are 
the same and are CH3(CH2) n O — or 
CH 3 (CH2)hNHCO— , n is 3-17 and the substitution 
pattern is 



(CH2) m COOR 2 


(1,3,5) 


R3. 
R4 


(CH2) OT COOR 2 


(1.3,4) 


(CH 2 ) WJ COOR 2 


(1,3) 

Another preferred group of compounds of formula 1 
are those wherein Ri is — (CH 2 ),nCOOR 2 and m is 1-2 
and R3 is CH3(CH 2 )mO — , wherein n is 3-17 and R4 is 
selected from the group consisting of RgOOC(GH2>oO, 
R 6 [0(CH 2 )2] 9 0— , R 7 (CH2) p O— R5OOC— and 
CF3SO2NH — and the substitution pattern is 1, 3, 5. 

More preferred compounds of formula 1 are those 
wherein Ri is HOOCCH2 — , m is 1, R2 is hydrogen and 
R3 and R4 

(a) are both CH3(CH 2 )«0— or CH 3 (CH 2 )«NHCO— 
wherein n is 3-17 and the substitution pattern is 
1,3,5 or 1,3,4, or 


10 


15 


for 


are 


are 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


(b) R4 is CH 3 (CH 2 ) n O— wherein n is 9-17 and R 3 is 
hydrogen and the substitution pattern is 1,3, or 

(c) R 3 is CH 3 (CH2)nO— wherein n is 9-17 and R4 is 
R 8 OOC(CH 2 )oO— wherein o is 1-6, R 7 (CH 2 )pO— 
wherein R7 is 2,3-dihydroxyphenyl or substituted 
phenoxy and p is 2-10, carboxy, CF3SO2NH — or 
R6[0(CH 2 )2]?0 — wherein q is 2-5 and the substi- 
tution pattern is 1,3,5. 

Most preferred compounds of formula 1 are those 
wherein Ri is HOOCCH2 — , R 2 is hydrogen, m is 1, R3 
and R4 

(a) are both CH3(CH 2 ) n O — wherein n is 7-13 and the 
substitution pattern is 1,3,5 or 

(b) R3 is C18H37O— and R4 is RgOOC(CH 2 )oO— 
wherein K& is hydrogen or methyl and o is 1-4, 
carboxy, CF3SO2NH— , R6[0(CH 2 )2] 9 O— 
wherein q is 2-3, R7(CH 2 )pO — wherein R7 is 2,3- 
dihydroxyphenyl or unsubstituted or substituted 
phenoxy wherein the substituent is selected from 
the group consisting of lower alkoxy, hydroxy, 
nitro, amino, methylsulfinyl or methylsulfonyl and 
p is 3-6 and the substitution pattern is 1, 3, 5. 

The preferred compounds of the invention are: 
N-(carboxymethyl)-N-[3,5-bis(decyloxy)phenyl3gly- 
cine; 

N-(carboxymethyl)-N-[3,5-bis(dodecyloxy)phenylJgly- 
cine; 

N-(carboxymethyl)-N-[3,5-bis(tetradecyloxy)phenyl]g- 
lycine; 

N-(carboxymethyl)-N-[3-(octadecyloxy)-5-[(5- 

methoxy-5-oxopentyl)oxy]phenyl]glycine; 
N-[3-(4-carboxybutoxy)-5-(octadecyloxy)phenyl]-N- 

(carboxymethyl)glycine; 
N-(carboxymethyl)-N-[3-(octadecyloxy)-5-(3-phenoxy- 

propoxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-(3-methoxyphenoxy)- 

propoxy]-5-(octadecyloxy) phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-(4-methoxyphenoxy)~ 

propoxy]-5-(octadecyloxy) phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-(4-hydroxyphenoxy)- 

propoxy]-5-(octadecyloxy) phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-(3-nitrophenoxy)propoxy]- 

5-(octadecyloxy) phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-(3-arninophenoxy)propox- 

y]-5-(octadecyloxy) phenyljglycine; 
N-(carboxymethyl)-N-[3-[2-[2-(2-ethoxyethoxy)ethox- 

y]ethoxy]-5-(octadecyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-(methoxycarbonyl)-5-(oc- 

tadecyloxy)phenyl]glycine; 
N-[3-carboxy-5-(octadecyloxy)phenyl3-N-(carboxyme- 

thyl)glycine; 

N-(carboxymethyl)-N-{3-[3-[4-(methylsulfonyI)phenox- 

y]propoxy3-5-(octadecyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-[4-(methylsulfinyl)phenox- 

y]propoxy]-5-(octadecyloxy)phenyl]glycine; 
N-(carboxymethyl)TN-[3-[5-(2,3-dihydroxyphenyl)pen- 

toxy]-5-(octadecyloxy)phenyI]glycine; 
N-(carboxymethyl)-N-[3-[4-(2,3-dihydroxy-6-naph- 

thalenyl)butoxy]-5-(octadecyloxy)phenyl}glycine; 

and 

N-(carboxymethyl)-N-[3-(octadecyloxy)-5-[[(tri- 
fluoromethyl)sulfonyl]amino]phenyl]glycine. 
Exemplary of other compounds of the invention are: 

N-(carboxymethyl)-N-[3,5-bis(undecyloxy)phenyl]gly- 
cine; 

N-(carboxymethyl)-N-[3,5-bis(nonyloxy)phenyl]gly- 
cine; 
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N-(carboxyrnethyl)-N-[3,5-bis(txidecyloxy)phenyl]gly- 
cine; 

N-(carboxyraethyl)-N-[3 1 5-bis[(dodecylaraino)car- 

bonyl]phenyl]glycine; 
N-(carboxymethyl)-N-[3,5-bis[(octylamino)carbonyI]- 5 

phenyljglycine; 
N-(carboxymethyl)-N-3,5-bis[(l-oxododecyl)amino]g- 

lycine; 

N~(carboxymethyl)-N-3,5-bis[( 1 -oxotetradecyl- 

)amino]glycine; 10 
N-(carboxymethyl)-N-(3,5-dioctylphenyl)glycine; 
N-(carboxymethyl)-N-{3 1 5-didodecylphenyl)glycine; 
N-(carboxy methyl)-N- [3,5-bis[( 1 -oxooctyl)oxy]- 

phenyljglycine; 
N-(carboxy methyl)-N- [3,5-bis[( 1 -oxododecyl)oxy]- 15 

phenyl]glycine; 
N-(carboxymethyl)-N-[3,5-bis[(octyloxy)carbony!]- 

phenyljglycine; 
N-(carboxymethyl)-N-[3,5-bis[(dodecyloxy)carbonyl]- 

phenyljglycine; 20 
N-(carboxymethyl)-N-[[3-(octadecyloxy)-5-( 1 -oxopen- 

tyl)oxy]phenyl]glycine; 
N-(carboxymethyl)-N-[[3-(octadecyloxy)-5-( 1 - 

oxononyl)oxy]phenyl]gIycine; 
N-(carboxymethyl)-N-[[3-(octadecyloxy)-5-(l -oxoun- 25 

decyl)oxy]phenyl]glycine; 
N-(carboxymethyl)-N-[3-(octadecyloxy)-5-(3-phenox- 

ypentyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-(octadecyloxy)-5-(3-phenox- 

yetboxy)phenyl]glycine; 30 
N-(carboxymethyl)-N-[3-(tetradecyloxy)-5-(3-phenox- 

ypentyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-(decyloxy)-5-(3-phenoxypen- 

tyloxy)phenyl]g!ycine; 
N-(carboxymethyl)-N-[3-(octadecyloxy)-4-(3-phenox- 35 

ypenty!oxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-(octadecyloxy)-4-(3- phenox- 

ypropoxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-[3-(methyIsulfinyl)phenox- 

yjpropoxyj-5-(octadecyloxy)phenyl]glycine; 40 


N-(carboxymet±iyl)-N-[3-[3-(2-methoxypb.enoxy)- 

propoxy]-5-(octadecy!oxy) phenyljglycine; 
N-(carboxymethyl)-N-[3-[3-(4-nitrophenoxy)propoxy]- 

5-(octadecyloxy) phenyljglycine; 
N-(carboxymethyl)-N-[3-[3-(2-nitrophenoxy)propoxy]- 

5-(octadecyloxy) phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-(3-hydroxyphenoxy)- 

propoxy]-5-(octadecyloxy) phenyljglycine; 
N-(carboxymethyl)-N-[3-[3-(2-hydroxyphenoxy)- 

prop oxy ]-5 -(octadecylox y) phenyl] glycine; 
N-(carboxymethyl)-N-[3-[3-(4-aminophenoxy)propox- 

y]-5-(octadecyloxy) phenyljglycine; 
N-(carboxymethyl)-N-[3-[3-(2-aminophenoxy)propox- 

y]-5-(octadecyloxy) phenyljglycine; 
N-(carboxymethyl)-N-[3-[3-(2,3-dihydroxyphenyl> 

propoxy]-5-(octadecyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-[3-(3,4-dihydroxyphenyl)- 

propoxy]-5-(octadecyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-[5-(2,3-dihydroxyphenyl)pen- 

toxy] -5 -(tetradecyloxy)phenylj glycine; 
N-(carboxymethyl)-N-[3-[5-(2,3-dihydroxyphenyl)pen- 

toxy]-5-(decyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-[5-(2,3-dihydroxyphenyl)pen- 

toxy]-4-(tetradecyloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[3-[2-(2,3-dihydroxy-6-naph- 

thalenyl)ethoxy]-5-(tetradecyloxy)phenyl}glycine; 
N-(carboxymethyl)-N-[3-[4-(2,3-dinydroxy-6-naph- 

tha!enyl)butoxy]-5-(tetradecyloxy)phenyl}glycine; 
N-(carboxymethyl)-N-[3-[4-(2,3-dihydroxy-6-naph- 

thalenyl)butoxy]-4-(tetradecyloxy)phenyl}glycine; 
N-(carboxymethyl)-N-[3-decyloxy-5-(3,6 } 9-trioxaun- 

dec- 1 -yloxy)phenyl]glycine; 
N-(carboxymethyl)-N-[2,3-bis(decyloxy)phenyljgly- 

cine; 

N-(carboxymethyl)-N-[2,4-bis(decyloxy)phenyl]gly- 
cine; 

N-(carboxymethyl)-N-[2,5-bis(decyloxy)phenyl]gly- 
cine; and the like. 

The compounds of formula 1 can be prepared as set 
forth in Schemes 1-16. 


SCHEME 1 

R 3 (CH 2 ) ffl COOR 2 ' R 3 <CH 2 ) m COOH 



N-(carboxymethyl)-N-[3-[3-[2-(methylsulfinyI)phenox- wherein R2' is lower alkyl or benzyl and R3, m are 
y]propoxy]-5-(octadecyloxy)phenyl]glycine; as previously described. 
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In Scheme 1 a substituted aniline of formula 2, which 
can be prepared according to one of the Schemes which 
follows, can be convened to the corresponding com- 
pound of the invention by a two step process. In the first 
step an aniline of formula 2 is convened to the corre- 5 
sponding dialkylated aniline of formula 3 by reaction 
with an excess of a bromo ester in the presence of a base 
such as l } 8-bis(dimethylammo) naphthalene (Proton 
Sponge) or an alkali metal carbonate in an anhydrous, 
polar, aprotic solvent such as acetonitrile, acetone or io 
dimethylformamide (DMF) or mixtures thereof. The 
reaction is carried out at a temperature of from 
56°- 100°, Sodium iodide is usually added to facilitate 
the reaction. Alternatively, a compound of formula 2 
can be convened to the corresponding monoalkylated 55 
aniline of formula 4 under similar reaction conditions 
but without using a large excess of the bromo ester. 
Intermediates of formulas 3 and 4 can be converted to 
the corresponding compounds of the invention of for- 
mula la and lb by hydrolysis using an alkali metal hy- 20 
droxide in a solvent mixture of water and a lower alka- 
nol. In some cases, a co-solvent such as dioxane must be 
added to improve solubility. Hydrogenolysis can also 
be used for conversion of a compound of the formula 3 
or 4 to the corresponding compound of formula la or lb 25 
when the R2' group is benzyl. This is accomplished by 
shaking a solution of a compound of formula 3 or 4 with 
a palladium catalyst in a hydrogen atmosphere using an 
inert solvent such as ethyl acetate, tetrahydrofuran 
(THF) or DMF. 30 

The substituted anilines of formula 2 required for the 
preparation of the compounds of the invention can be 
prepared as set forth in Schemes 2-9. 


HO 


SCHEME 2 
R3? 


35 



COOR' 


HO 



COOR' 


40 


described, R' is benzyl or methyl, and R" is benzyl or 
t-butyl. 

The process of Scheme 2 can be used for the prepara- 
tion of disubstituted anilines of formula (2a) wherein 
R3 ff and R4 42 are the same. A known dihydroxy ester of 
formula 5 can be dialkylated to give the corresponding 
compound of formula 6 by heating with excess of the 
corresponding alkyl halide or epoxide using an alkali 
metal carbonate as a base in a solvent such as acetone or 
DMF or mixes thereof. The ester of formula 6 can be 
hydrolyzed to the corresponding acid of formula 7 
under standard conditions using an alkali metal hydrox- 
ide in a solvent mixture of water and a lower alkanol 
with added dioxane to improve solubility, if needed. A 
benzoic acid of formula 7 can be convened to the corre- 
sponding carbamate of formula 8 using the Curtius Re- 
action under the following conditions. An acid of for- 
mula 7 is converted to the corresponding acyl azide 
using diphenylphosphoryl azide in an inert, anhydrous 
solvent such as toluene or benzene in the presence of a 
tertiary amine such as triethylamine at temperatures of 
from 0°-30°. Heating the acyl azide solution at 60°-l 10° 
causes rearrangement to the corresponding isocyanate. 
Addition of benzyl alcohol or t-butyl alcohol followed 
by continued heating at 60*- 110° results in formation of 
the corresponding carbamic acid benzyl ester or t-butyl 
ester of formula 8. The conversion of a compound of 
formula 7 to the corresponding compound of formula 8 
can also be carried out by heating a compound of for- 
mula 7, diphenylphosphoryl azide and triethylamine in 
t-butyl alcohol at 60 D -83°. Finally, a carbamate of for- 
mula 8 can be convened to the corresponding disubsti- 
tuted aniline of formula 2a by hydrogenolysis, if R" is 
benzyl, carried out by shaking with a palladium catalyst 
in a hydrogen atmosphere in an inert solvent such as 
ethyl acetate or THF. A carbamate of formula 8, if R" 
is t-butyl, is convened to the corresponding compound 
of formula 2a by treatment with trifluoroacetic acid in a 
solvent such as methylene chloride at a temperature of 
from 0 D -30°. 


45 


R 3 a R 3 C 

\^\^NHCOOR" f ^^ y ^ COOH 


SCHEME 3 


HO 


50 


R 4 a 


R4 a 



COOR' 



COOR' 


HO 


HO 


55 


60 


2a 



COOH 


COOR' 


R4 


A® 


wherein R3 0 and R4 C are the same, and are 65 
CH3(CH2) n O— , R600C(CH2)oO— , oleyloxy, linoley- 
loxy, R6[0(CH 2 ) 2 ]*0— , R 7 (CH 2 )pO— or 
CH3(CH2)„CHOHCH20— , R6and R7are as previously 


11 

I 


10 


9 

-continued 
SCHEME 3 
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NIICOOR 



NH 2 


12 


2b 


wherein R3* and R4 6 are different, and are 
CH 3 (CH 2 )«0— , R5COO— , R5HNCOO— , oleyloxy, 
linoleyloxy, R 6 [0(CH 2 )23?0— , R<sOOC(CH 2 )oO— , 
R 7 (CH 2 ) p O~ or CH 3 (CH 2 )„CHOHCH 2 0— , R' is ben- 
zyl or methyl or R" is benzyl or t-butyl. 

The process of Scheme 3 can be used for the prepara- 
tion of disubstituted anilines of formula 2b, wherein R 3 * 
and R4 6 are different. A known dihydroxy ester of for- 
mula 5 can be monoalkylated by heating with an equi- 
molar amount of the corresponding alkyl halide using 
an alkali metal carbonate as the base in a solvent such as 
acetone or DMF or mixes thereof. The desired mo 
noalkylation product of formula 9 can be separated 
from the dialkylation product and the starting material 
of formula 5 using standard separation techniques. Al- 
kylation of a compound of formula 9 using the same 
conditions but with a different alkyl bromide then pro- 
vides the corresponding compound of formula 10 
which can be hydrolyzed or hydrogenolyzed to the 
corresponding acid of formula 11. An acid of formula 
1 1 is subjected to the Curtius Reaction to give the cor- 
responding carbamate 12, which can be converted to 
the disubstituted aniline of formula 2b, as described in 
Scheme 2. 
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ature of from 0 c -30°. The resulting acid of formula 14 
when subjected to the Curtius Reaction under condi- 
tions described earlier provides the corresponding car- 
bamate of formula 15 which can be convened to the 
substituted aniline of formula 2c, as in Scheme 2. 


SCHEME 5 


HOOC 


ClOC 


10 



No 2 



NC-2 


HOOC 


ClOC 


15 


20 


16 17 

I 

P J Tt.c 


2d 


18 


wherein R 3 rf and R4 rf are the same, and are R5OOC — , 
R5NHCO — or [CH 3 (CH 2 )„] 2 NCO— , and R 5 is as pre- 
viously described. 

In Scheme 5, a known dicarboxylic acid of formula 
16 is convened to the corresponding diacid chloride of 
formula 17 by heating with thionyl chloride. Treatment 
of a compound of formula 17 with the corresponding 
alcohol or primary or secondary amine in the presence 
of a tertiary amine such as triethylamine in an inert 
solvent such as methylene chloride or THF at a temper- 
ature of from 0°-30° provides the corresponding com- 
pound of formula 18. Catalytic hydrogenation of a com- 
pound of formula 18 using a palladium catalyst in a 
solvent such as ethyl acetate or THF gives the corre- 
sponding substituted aniline of formula 2d. 


HCO 
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CH 3 (CH 2 ) re CH2. 


wherein X and Y are the same, and are OH or NH 2 , R3 C 
and R4 c are the same, and are R5COO— , R5NHCOO — , 60 
R5CONH — or R5NHCONH — , R 5 is as previously 
described, and R" is benzyl or t-butyl. 

In Scheme 4, a known dihydroxy or diaminobenzoic 
acid of formula 13 can be convened to the correspond- 
ing compound of formula 14 by treatment with the 65 
corresponding acid chloride or isocyanate in the pres- 
ence of a tertiary amine such as triethylamine and a 
solvent such as methylene chloride or THF at a temper- 


4 


CH 3 (CH2)«CH 2 2e 

wherein n is as previously described. 

In Scheme 6, a known dialdehyde of formula 19 is 
treated at 0°-30° with the corresponding Wittig reagent 
prepared under standard conditions (alkyl triphenyl- 


11 


5,446,189 


phosphonium bromide, alkyl lithium in THF at 0°) to 
give the corresponding mixture of (Z) and (E) isomers 
of formula 20. Hydrogenation of the double bonds using 
standard conditions, palladium catalyst in THF under 
hydrogen pressure, provides the corresponding substi- 
tuted aniline of formula 2e. 
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wherein &3 e and R4* are identical, and are 
CH 3 (CH 2 ) n O— , CH 3 (CH 2 )„CHOHCH 2 0- 
R5COO- , R5HNCOO— , R 6 [0(CH 2 )2] 9 0— , 
R600C(CH 2 )oO— , or R7(CH 2 ) /7 0— , and R 5 , Re and 
R7 are as previously described. 

In Scheme 7, a known dihydroxy compound of for- 
mula 21 is alkylated by treatment with the correspond- 
ing alkyl halide in the presence of an alkali metal car- 
bonate in a solvent such as acetone or dimethylformam- 
ide or mixtures thereof at a temperature of from 
56°- 100° to give the corresponding compound of for- 
mula 22. 

A compound of formula 21 can also be treated with 45 
the corresponding acid chloride or isocyanate in the 
presence of an organic base such as pyridine or triethyl- 
amine in a solvent such as methylene chloride or THF 
at temperature of from 0°-50° to give the corresponding 50 
bis ester of formula 22 or the corresponding bis carba- 
mate of formula 22. Catalytic hydrogenation of a com- 
pound of formula 22 using a palladium catalyst under 
standard conditions in a solvent such as ethyl acetate or 
THF gives the corresponding substituted aniline 2f. 


55 
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-continued 
SCHEME 8 



NH 2 


wherein X is OH or NH 2 , R/ is CH3(CH 2 )„0— , 
CH 3 (CH 2 )«CHOHCH2l O— , R5COO— , 

R5NHCOO— R5CONH— , R5NHCONH — , 
R6[0(CH 2 )23?0— or R 7 (CH 2 )p— , and n, q, p, R 5 , Re 
and R7 are as previously described 

In Scheme 8, a known nitro phenol or nitro aniline of 
formula 23 is treated with the corresponding alkyl hal- 
ide, acid chloride or isocyanate under conditions de- 
scribed in Scheme 7 to give the corresponding com- 
pound of formula 24 which can be converted to the 
corresponding substituted aniline of formula 2g, using 
standard catalytic hydrogenation conditions. 
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wherein R3 rf is as previously described. 

In Scheme 9, a known nitro acid chloride of formula 
25 is treated with the corresponding primary or second- 
ary amine or an alcohol in the presence of a base such as 
triethylaraine in a solvent such as methylene chloride or 
THF at temperatures of from 0°-30° to give the corre- 
sponding compound of formula 26. Catalytic hydroge- 
nation serves to convert a compound of formula 26 to 
the corresponding substituted aniline of formula 2h. 


HO 
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BnO 


-continued 
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wherein R3«and R4°are the same, and are as previously 45 
described and Bn is benzyl. 

Schemes 10-16 illustrate alternative methods to pre- 
pare compounds of the invention. In Scheme 10, a 
known dihydroxy ester of formula 27 is converted to 
the corresponding bis benzyl ether of formula 28 by 
alkylation with benzyl bromide under standard condi- 
tions and then to the corresponding acid of formula 29 
by base hydrolysis. A compound of formula 29 is sub- 
jected to the Curtius Reaction under conditions de- 55 
scribed earlier to give the corresponding compound of 
formula 30 which is treated with trifluoroacetic acid to 
yield the corresponding compound of formula 31. 
Treatment of a compound of formula 31 with excess 
methyl bromoacetate under conditions described in 
Scheme 1 gives the corresponding compound of for- 
mula 32. Catalytic hydrogenolysis of the resulting com- 
pound of formula 32 under standard conditions pro- 
vides the corresponding compound of formula 33 
which can be converted to the corresponding com- 
pound of formula 34 and then to lc under conditions 
described in earlier Schemes. 


60 


65 


SCHEME 11 


BnO 


BnO 


/ 
\ 


CH2C00CH3 


CH2C00CH3 


10 


15 


R 3 C / 


35 


CH2C00CH3 


36 


CH2COOCH3 


i 

HO 


\ 


CH2C00CH3 


CH2C00CH3 


38 


37 


20 


R-3 


\ 


CH 2 COOH 
CH2COOH 


Id 


wherein R3° is as previously described and Bn is benzyl. 

The monosubstituted compounds of the invention of 
formula (Id) can be prepared from the known ben- 
zyloxy anilines of formula (35) as shown in Scheme II 
using conditions described in earlier Schemes. 
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wherein R3S is R5CONH — or R5NHCONH — , and R5 
is as previously described. 

In Scheme 12, a known nitro aniline of formula 39 can 
be converted to the corresponding compound of for- 
mula 40 by heating with excess methyl bromoacetate in 
the presence of a tertiary amine such as diiso- 
propylethyl amine in a solvent such as acetonitrile or 
DMF, at temperatures of from 80°- 110° followed by 
catalytic hydrogenation using a palladium catalyst 
under standard conditions. Treatment of a compound of 
formula 40 with the corresponding acid chloride or 
isocyanate in the presence of a tertiary amine such as 
triethylamine in a solvent such as methylene chloride at 
temperatures of from 0°-30° gives the corresponding 
compound of formula 41 which on base hydrolysis 
using an alkali metal hydroxide in a solvent mixture of 
water and a lower alkanol, with added dioxane to im- 
prove solubility in some cases, gives the corresponding 
compound of formula le. 
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SCHEME 13 
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wherein R3 e and R4 e , are different, and Bn is benzyl. 

Compounds of formula If of the invention, wherein 
R 3 C and R* c are different, can also be prepared accord- 45 
ing to Scheme 13. A compound of formula 42 prepared 
according to Scheme 3 is convened to the correspond- 
ing benzyl ester of formula 43 and then to the corre- 
sponding acid of formula 44, t-butyl carbamate of for- 50 
mula 45 and aniline of formula 46, under the usual con- 
ditions. Alkylation of a compound of formula 46 with 
methyl bromoacetate, as described in Scheme 1, gives 
the corresponding compound of formula 47 from which 55 
the benzyl ether can be removed using catalytic hydro- 
genolysis to give the corresponding compound of for- 
mula 48. A different group can now be introduced by 
treatment with the corresponding alkyl bromide in the 60 
presence of an alkali metal carbonate such as potassium 
carbonate in a solvent such as acetone or DMF or mix- 
tures thereof at a temperature of from 56°- 100° to give 
the corresponding compound of formula 49. Base hy- 
drolysis with an alkali metal hydroxide gives the corre- 
sponding compound of the invention of formula If. 
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wherein R3 A is CH3(CH2) n O— , R7(CH 2 )pO— or 
R 6 [0(CH 2 )2]gO— , R4 A is R5CONH— or 
R5NHCONH — , and n, p, q, Rj, R6 and R7 are as de- 
fined previously. 

In Scheme 14, a compound of formula 50, which is 
described in the Examples, can be converted by the 
Curtius Reaction to the corresponding carbamate of 
formula 51 and then by treatment with trifluoroacetic 
acid to the corresponding compound of formula 52 as 
described in earlier Schemes. Alkylation of the resulting 
compound of formula 52 with methyl bromoacetate 
under the usual conditions gives the corresponding 
compound of formula 53 which on base hydrolysis 
provides the compound of formula lg. Catalytic hydro- 
genation of the resulting compound of formula lg under 
standard conditions gives the corresponding compound 
of formula lh. Treatment of a compound of formula 52 
with the corresponding acid chloride or isocyanate and 
triethylamine as described in previous Schemes gives 
the corresponding compound of formula 54, which on 
catalytic hydrogenation followed by reaction with ex- 
cess benzyl bromoacetate and finally catalytic hydro- 
genolysis gives the corresponding compound of for- 
mula li. 
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wherein R3 ft , R5 and R$ are as previously described, Bn 
is Benzyl and p is 2-12. 

In Scheme 15, a compound of formula 55, which is 
described in the Examples which follow, can be alkyl- 
ated with excess of the corresponding dibromoalkane 55 
using potassium carbonate as the base in a solvent such 
as acetone or DMF or mixtures thereof at temperatures 
of from 56°- 100° to give the corresponding compound 
of formula 56. The Arbusov Reaction under standard 
conditions using triethyl phosphite at 150" serves to 60 
convert a compound of formula 56 to the corresponding 
compound of formula 57. Removal of the benzyl group 
by catalytic hydrogenolysis gave the corresponding 
compound of formula 58 which was convened using the 
Curthis Reaction via the corresponding benzyl carba- 65 
mate of formula 59 followed by catalytic hydrogenoly- 
sis to the corresponding compound of formula 60. Alky- 
lation of a compound of formula 60 with excess benzyl 


bromoacetate as described in earlier Schemes gives the 
corresponding compound of formula 61 which, after 
catalytic hydrogenolysis, provides the corresponding 
compound of formula lj. Treatment of a compound of 
formula lj with an alkali metal hydroxide in dimethyl- 
sulfoxide at 100*- 190° gives the corresponding com- 
pound of formula lk. 
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wherein Rs A and Bn are as previously described. 

In Scheme 16, the known compound of formula 62 is 3Q 
alkylated using the corresponding alkyl bromide with 
potassium carbonate as a base under conditions de- 
scribed in earlier Schemes to give the corresponding 
compound of formula 63. Catalytic hydrogenolysis of a 
compound of formula 63 carried out as usual gives the 35 
corresponding compound of formula 64 which can he 
alkylated with excess benzyl bromoacetate as in earlier 
Schemes to give the corresponding compound of for- 
mula 65. Hydrogenolysis of the latter as usual gives the 
corresponding compound of formula lm which can be 4Q 
hydrolyzed by heating at reflux with an alkali metal 
hydroxide in a solvent mixture of water and a lower 
alkanol to provide the corresponding compound of 
formula In. 

The invention also relates to salts of the compounds 45 
of formula 1 when they contain an acidic functionality, 
such as when R2 is hydrogen, which lends itself to salt 
formation with a base. Salts of the compounds of for- 
mula 1 which have a carboxy group are prepared by the 
reaction with a base having a non-toxic, pharmacologi- 50 
cally acceptable cation. In general, any base which will 
form a salt with a carboxylic acid and whose pharmaco- 
logically properties will not cause an adverse physio- 
logical effect is within the scope of this invention. 

Suitable bases thus include, for example, the alkali 55 
metal and alkaline earth metal hydroxides, carbonates 
or the like, for example, calcium hydroxide, sodium 
hydroxide, sodium carbonate, potassium carbonate or 
the like, ammonia, primary, secondary and tertiary 
amines, such as, monoalkylamines, dialkylamines, trial- 60 
kylamines, for example, methylamine, diethylamine, 
trietiiylamine or the like, nitrogen containing heterocy- 
clic amines, for example, piperidine or the like. A salt 
thus produced is the functional equivalent of the corre- 
sponding compound of formula 1 wherein R2 is hydro- 65 
gen and one skilled in the art will appreciate that the 
variety of salts embraced by the invention is limited 
only by the criterion that a base employed in forming 


the corresponding salts be both non-toxic and physio- 
logically acceptable. 

The useful activity of the compounds of formula 1 as 
phospholipase 'A2 (PLA2) inhibitors can be demon- 
strated as hereinafter set forth. 

The compounds of formula 1 are potent inhibitors of 
phospholipases A2 (PLA2 , s) and are therefore useful in 
the treatment of inflammatory diseases, such as psoria- 
sis, inflammatory bowel disease, asthma, allergy, arthri- 
tis, dermatitis, gout, pulmonary disease, myocardial 
ischemia, and trauma induced inflammation, such as 
spinal cord injury. 

Assay for Inhibition of HSF-PLA 2 In Vitro 

The PL A2 used in this test is the extracellular enzyme 
obtained from human synovial fluid (HSF-PLA2)- 

The assay for HSF-PLA2 activity was a modification 
of the described method [Franson R., Dobrow R., 
Weiss, J., Elsbach P., and Weglick W. B., J. Lipid Res., 
19, 18-23 (1978)] which was conducted using [1- 14 C]- 
oleate-labelled K coli substrate in excess at a final con- 
centration of 20,000 dpm/ml. This was equivalent to 
18.2 u.M of cell membrane phospholipid phosphorus 
and 2xl0 9 autoclaved E. coli/wl. The optimal condi- 
tions which were developed for the assay of HSF-PLA 
2 inhibitors are summarized as follows. A total volume 
of 0.5 ml of reaction mixture typically had the following 
final composition: substrate (20,000 dpm/ml); enzyme 
(0.1% HSF, v/v); 2 mM CaCl 2 ; 150 mM Na+; 50 mM 
sodium HEPES buffer, pH 7.3; and \% dimethyl sulfox- 
ide (DMSO, used to solubilize test inhibitors) in the 
presence or absence of inhibitor. The reaction was initi- 
ated by the addition of HSF-PLA2 and duplicate sam- 
ples of the mixture were incubated in 13 X 100 mm glass 
tubes with shaking for 30 minutes at 37" C. The reaction 
was tenninated by the addition of 2.5 ml of chloroform- 
methanol (1 to 1.5, v/v). The extraction of lipids from 
the stopped reaction mixture was conducted by the 
further additions of 0.5 ml of chloroform and 1 ml of 
water with mixing. After centrifuging, the lower chlo- 
roform phase was transferred to smaller glass tubes and 
the solvent was evaporated to dryness with a nitrogen 
stream. The extracted lipid residue was redissolved in 
50 ju.1 of a solution containing carrier oleic acid (0.2 
mg/ml) of chloroform-methanol [9 to 1, v/v]). The 
whole lipid extract was applied to a preactivated (30 
minutes at 110° C.) silica gel-impregnated glass fiber 
thin layer chromatography sheet (ITLC type SG sheet 
from Gelman Sciences Inc., Ann Arbor, Mich.) using 
hexane-acetic acid (100 to 1, v/v) as the developing 
solvent. This TLC system rapidly (6 minutes) resolved 
the enzymatically released product, 14 C-oleic acid, from 
the unreacted l 4 C-phospholipid substrate. The unsatu- 
rated lipids were located on the chromatogram by a 
brief exposure to iodine vapor. The oleic acid zone (R/ 
value 0.95) and phospholipid zone (origin) were cut out, 
chopped into small pieces, shaken with 2 ml of ethanol- 
water (80 to 20, v/v) and 15 ml of Aquasol and counted 
for radioactivity. A control incubation of substrate in 
the absence of HSF-PLA2 was performed in each ex- 
periment. The PLA2 activity of the human synovial 
fluid was corrected for this small control value. In the 
absence of inhibitors, these optimal conditions resulted 
in approximately 18% hydrolysis of substrate (cor- 
rected for a substrate blank of <2%). The specific ac- 
tivity of PL A2 in the pooled human synovial fluid under 
the optimal assay conditions was 49.2 nmoles [1- 14 C]- 
oleic acid released hour -1 mg _1 . The IC50 (|xM con- 
centration of test compound that produces 50% inhibi- 
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tion of PLA2 activity) was determined for each test 
compound. The results are reported in Table I. 
Phospholipase A2 Rat Paw Edema 

Representative compounds of the invention were 
tested in rats to determine their ability to inhibit the 5 
acute inflammatory response induced by the injection of 
snake venom phospholipase A2. Test compounds are 
administered intraperitoneally or orally to groups of 
seven Lewis rats (^200 gm) 1 hr prior to phospholipase 
A2 administration. The test compounds are dissolved in 10 
dimethyl sulfoxide for intraperitoneal administration 
and dissolved or suspended in Labrafil M-1944CS for 
oral administration. At 0 hr, 5 ug (10 units) of purified 
phospholipase A2 from Naja naja venom (Sigma Chem. 
Co.) dissolved in 0.1 mL of pyrogen free saline is in- 15 
jected subplantarly into the right hind paw to elicit the 
inflammatory response. The volume (in mL) of the right 
hind paw is measured by immersion of the paw to the 
level of the lateral malleolus in an aqueous plethysmom- 
eter immediately prior to the injection of phospholipase 20 
A2 and then at 0.5, 2 and 4 hr after phospholipase A2 
injection. The paw edema is calculated by subtracting 
the zero time reading from the readings taken after 
injection. The percent change of the edema volume 
from the vehicle treated control is calculated to deter- 25 
mine the activity of the test compound. Statistical anal- 
ysis of the mean paw edema values of the control versus 
the treated groups is performed using Student's t-test. 
Significance of changes from mean value for vehicle- 
treated animals (*p<0.05, **p<0.01, ***p<0.001, 30 
ns/not significant). 
Croton Oil Mouse Ear Edema Test 

The croton oil-induced mouse ear edema test, a 
model of irritant-induced contact dermatitis, has also 
been used for evaluation of the PLA2 inhibitors by the 35 
topical route of administration. This test was carried out 
as described in the following references: 


Weirich, E. G., Longauer, J. K and Kirkwood, A. A. 
Arch Dermatol. Res. 259: 141-149, 1977. 

Tubaro, A., Dri, P., Delbello, G., Zilli, C. and Delia 
Loggia, R. Agents and Actions, 17: 347-349, 1985. 

The major active ingredient in croton oil is the tumor 
promoter 12-O-tetradecanoylphorbol 13-acetate (TP A) 
and the topical application TP A to mouse skin has been 
reported to cause an increase in epidermal PGE2 pro- 
duction as well as an increase in epidermal cell mem- 
brane PLA2 activity. Indomethacin, an inhibitor of 
prostaglandin synthesis, prevented the TPA-mediated 
increase in epidermal PGE2 levels as well as the TPA- 
mediated induction of epidermal cell ornithine decar- 
boxylase. Furthermore, the application of PGE2 to 
mouse skin countered the inhibitory effect of indometh- 
acin upon TPA-stiraulated cellular proliferation. Taken 
together these dam suggest that the croton oil mouse 
ear edema test is a valid model for the topical evaluation 
d PLA2 inhibitors. 

Twenty five ul of a 1 % croton oil solution [dissolved 
in a mixture of pyridine/water/diethyl ether at a ratio 
of 5/20/75 (croton oil vehicle)] 'are applied to the outer 
side of the right ear of 3-4 week old male CD-I mice (8 
animals per group). The test compounds are dissolved 
directly in the 1 % croton oil solution at various concen- 
trations and coapplied. Control animals receive 25 jul of 
croton oil vehicle on the right ear. Biopsy punches are 
removed at 6 hours from the right ear of the animals 
using a 6 mm skin trephine (Roboz, Washington, D.C.) 
and the wet weight of the ear punches is determined. 
The weight of the biopsy punches is a measure of ear 
inflammation, primarily edema. The data are expressed 
as percent inhibition relative to control groups. 

The in vivo activity of representative compounds of 
formula 1 in the PLA2 rat paw edema and the croton oil 
ear edema tests are reported in Table I. 

TABLE I 





% Inhib of 





PLA 2 Rat 

% Inhib of 




Paw Edema 

Croton Oil 



HSF-PLA 2 

2 hr(30 

Mouse Ear 

Ex. No. 

Name 

IC 5 o<ftM) 

mg/kg ip) 

Edema (1 mg) 

6a 

N-[3,5-bis(butoxy)phenyl]-N- 

2.0 

33 ns 

NT 


(carboxymethyI)glycLne 




6b 

N-(carboxyinethyl)-N-[3,5-bis 

2.1 

25 ns 

NT 


(hexyloxy)phenyl]glycine 




6c 

N-(carboxyme£hyl)-N-t3,5-bis 

0.4 

+7 ns 

0 


(octyloxy)phenyl]glycine 




6 

N-(carboxymethyl)-N-[3,5-bis 

0.24 

45*** 

13* 


(decyloxy)phenyl]glycine 




6d 

N-(carboxymethyl)-N-[3,5-bis 

0.05 

NT 

21** 


(dodecyloxy)pbenyl]glycine 




6e 

N-(carboxymethyl)-N-[3,5-bis 

0.13 

44*** 

NT 


(tetradecyIoxy]plienyl]glycine 


(50 mg/kg) 


6f 

N-(carboxymethyl)-N-[3,5-bis 

0.5 

NT 

NT 


(octadecyloxy)phenyl]gIycine 




<5g 

N-(carboxymethyI)-N-[3,5-bis 

1.3 

26* 

NT 


(3-phenylpropoxy)phenyl]glycine 



NT 

6h 

rac-N-(carboxymethyl)-N-l3,5-bis 

. 0.5 

5 ns 


[[2-hydroxydecyl)oxy]phenyl]glycine 



NT 

6i 

N-(carboxymethyl)-N-[3,5-bis 

6% 

NT 


(5-hydroxy-5-oxopentyl)oxy]phenyl)glycine 

(20 jxM) 



6j 

N-(carboxymethyI)-N-[3,5-bis[(ll-methoxy- 

0.3 

0 

66*** 


1 1 -oxoundecyl)oxy]phenyl]glycine 




6k 

N-(carboxymethyl)-N-[3,5-bis[(ll-hydroxy- 

35% 

0 

16 ns 


1 1 -oxoundecyl)oxy]phenyl3 glycine 

(10 jliM) 



61 

N-[3,5-bis[3-(I , 1 '-biphenyl-2-yloxy)propoxy] 

0.42 

0 

30** 


N-(c arboxymethy 1) glycine 




6m 

N-[3,S-bis[3-(l , 1 '-biphenyl-3-yloxy)propoxy3 

0.58 

NT 

NT 


N-(carboxymethyl)glycine 




6n 

N-[3,5-bis[3-(l, 1 '-biphenyl-4-yloxy)propoxy] 

0.40 

NT 

NT 


N-(carboxymethyl)glycine 



NT 

60 

N-(carboxymethyl)-N-[3,5-bis[2-[2- 

0.6 

NT 
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TABLE I-continued 





% Inhib of 





PLA 2 Rat 

% inn ib oi 




Paw Edema 

Croton Oil 



Ha.r-P.LA2 

2 nr \3\J 

Mouse Ear 

Ex. No. 

Name 

rc 5 o daM) 

mg/kg ip) 

Edema (I mg) 


naphthalenyloxy)]ethoxy]glycine 

1 



<5p 

N-(carboxyroethyl)-N-[3,5-bis[2-[ I - 
naphthalenyloxy)]ethoxyjglycine 

2.0 

NT 

NT 

16 

N^c^boxymethyO-N-J^S-bisKdecyl- 
ammo)carbonylJpbenyljglycine 

0.3 

0 

10 ns 

6q 

N-(carboxyniethyl>N-[3,5-bis[(tetradecyl- 
amino)carbonyl]phenyl]glycin e 

0.3 

0 

NT 

6r 

N-(carboxymethyl)-N-[3,5-bis[(octadecyl- 
amino)carbonyl]phenyl]glycine 

0.64 

NT 

NT 

6s 

N-(carboxymethyl)-N-[3,5-bis[(tricyclo[3.3.1.1/3, 
7/]phenyl]gIycine 

30% 
(10 ^M) 

NT 

NT 

21 

N-(carboxymethyl)-N-[[3 f 5-bis[(l -oxo 
decyl)amino)phenyl]glycine 

3.8 

NT 

NT 

29 

N-(carboxymethyl)-N-(3,5-didecyl- 
phenyl)glycine 

1.5 

NT 

NT 

6t 

N-(carboxymethyl)-N-(3,5-dinonadecyl- 
phenyl)glycine 

39% 
(10 /xM) 

NT 

NT 

6a 

N-(carboxymethyI)-N-[3,5-bis[(l-oxodecyl) 
oxy]phenyl]giycine 

64% 

NT 

NT 

25 

N-(carboxymethyI)-N-[3,5-bis[(tetradecyl- 
oxy)carbonyljphenyljglycine 

48% 
(1 ^M) 

17 ns 

62*** 

6v 

N-(carboxymethyI)-N-[3,5-bist(decyl- 
oxy)carbonyl]phenyl]glycine 

73% 
(1 jxM) 

9 ns 

80*** 

119a 

N-(carboxymethyl)-N-[3,4-bis 
(decyloxy)phcnyl]glycine 

0.16 

NT 

NT 

119 

N-(carboxymethyl)-N-[3,4-bis 
(tetradecy!oxy)phenyl]glycine 

3 6% 

aim 

16 ns 

49*** 

123 

N-(carboxymethyl)-N-(3,4-bis[(l - 
oxodecyl)oxy]pheny]] glycine 

0.48 

4 ns 

58*** 

1 19b 

N-(carboxymethyl)-N-[3,4-bis[(l - 
oxotetradecyl)oxy]phenyl]glycine 

80% 
(1/tM) 

NT 

75*** 

119d 

N-(carboxymethyl)-N-[3,4-bis[[(octa- 
decylamino)carbonyI]oxy]phenyl]glycine 

19% 
(1 nM) 

NT 

14 ns 

119e 

N-(carboxymethyI)-N-[3,4-bis[[(tetra- 
decyIamino)carbonyl] oxy]phenyl]glycine 

33% 
(1 uM) 

NT 

0 

36a 

N-(carboxyniethyl)-N-[3-(decyloxy) 
phenyl]glycine 

2.9 

35 

NT 

36 

N-(carboxymethyl)-N-[3-(octa- 
decy loxy)pheny 1] glycine 

0.17 

NT 

21** 

36b 

N-(carboxymethy 1)-N- 3- [( 1 -oxoocta- 
decy l)oxy] phenyl] glycine 

0.2 

0 

61*** 

36c 

N-(carboxyniethyl)-N-[3-[[(heptadecylaniino) 
carbonyl]oxy]phenyl]glycine 

1.0 

0 

0 

36d 

N-(carboxymethyl)-N-|[((decylamino) 
carbonyl]phenyl]glycine 

4 6<7c 
(10 jutM) 

NT 

NT 

42 

N-tcarboxvmethvlVN-13-f ( octadecvl- 
amiiio)carbonyl]phenyl] glycine 

0.4 

38** 

0 

174 

N>(carboxymethyl)-N-[3"(di-decylaniino) 
carbonyI)phenyl]glycine 

74% 
(5^M) 

46** 

29* 

46 

N-(carboxymetIiyl)-N-3- [( 1-oxoocta- 
decyl)amino]phenyl]glycine 

84% 
(5 MM) 

44* » 

35* 

36e 

N-(carboxymethyI)-N-[3-[[(octadecylamino) 
carbonyl]amino]phenyl]glycine 

74% 
(SUM) 

30* 

31* 

49 

N-(carboxymethyl)-N-[3-[(Z)-(9-octadecenyl)- 
Oxy]phenyl]glycine 

0.3 

NT 

NT 

49 

N-(carboxymethyl)-N-[3-[(9Z,12Z)-(9,12-octa- 
decadieny1)oxy]pnenylJglycine 

0.2 

NT 

NT 

51 

N-(carbox\mcthyl)-N-[3 -[(Z)-( 1 -oxc-9 -o ctadecenyl) 
amino]pbeny 1] gl ycine 

63% 
(5 fxM) 

NT 

NT 

51 

N-(carboxymethyl)-N-[3-[(9Z,12Z)-(l-oxo-9,l2- 
octadecadieny l)amino] phenyl]glycine 

67% 
(5^iM) 

NT 

NT 

36f 

N-(carboxymethyl)-N-(3-nonadecyI 
pbenyl)glycine 

0.2 

NT 

NT 

36g 

N- (carboxymet hy 1- N- [(3 - (2 -napht halen y I- 
oxy)ethoxyIphenyl]glycine 

19% 
(10 jaM) 

NT 

NT 

36h 

N<carboxymethyl)-N-[3-[(tricyclo[3.3. 1 .1/3,7/] 
dec- l-ylamino)carbonyl]phenyl]glycine 

25% 
(20 u.M) 

NT 

NT 

36i 

N-(carboxym.ethyl>N-[3-(3-(3-pentadecylphenoxy) 
propoxy]phenyl]glycine 

0.4 

7 ns 

NT 

39a 

N-(carboxymethyl)-N-phenylglycine 

-10% 
(20 /iM) 

NT 

NT 

39b 

N-(carboxymethyl)-N-(4-butyl- 
phenyl)glycine 

264 

—9 ns 

NT 

39c 

N-(carboxymethyl)-N-(4-octyl- 
phenyl)glycine 

1.7 

NT 

NT 

39d 

N-(carboxymethyl)-N-<decyl- 
phenyl)glycine 

39% 
, (1 jiM) 

NT 

NT 
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TABLE I-continued 






% Inhib of 





PLA 2 Ra t . 

% Inbib of 




Paw Edema 

Croton Oil 



HSF-PLA 2 

2 hr (30 

Mouse Ear 

Ex. No. 

Name 

IC 5 o (l^M) 

mg/kg ip) 

Edema (1 mg) 

39 

N-(carboxyraethyl)-N-(4-tetra- 

67% 

NT 

NT 


decylphenyl)glycine 

(1 jzM) 



SO 

N-[3-acetyloxy-5-(octadecyloxy) 

0.22 

NT 

NT 


phenyl]-N-(carboxymetbyl)g]ycine 




81 

N-(carboxymethyl)-N-[3-hydroxy-5- 

0.23 

44*** 

69*** 


(octadecyloxy)phenyl]glycine 


(10 mg/kg) 


58a 

N-(carboxymethyl)-N-[3-{2-hydroxyethoxy)- 

0.2 

29 ns 

0 


5-(octadecyloxy)phenyl3glycine 




58b 

N-(carboxymethyl)-N-[3-<2-methoxy-2-oxo- 


20* 

19* 


ethoxy)-5-(octadecyIoxy)phenyl]glycine 

(5 fiM) 



58c 

N-[3-(carboxymethoxy)-5-(octadecyloxy) 

2.8 

39*** 

0 


phenyl]-N-(carboxymethyl)glycine 




64 

N-(carboxymethyl)-N-[3-(octadecyloxy)-5-[(5- 

0.06 

61** 

87*** 


methoxy-5-oxopentyl)oxy]phenyl]glycine 




65 

N-[3-(4-carboxybutoxy)-5-(octadecyIoxy) 

0.86 

35* 

91*** 


phenyl]-N-(carboxyinethyl)glycine 




58d 

N-(carboxymethy])-N-[3-( 1 1-methoxy- 1 1 -oxo- 

0.08 

NT 

NT 


imdecyloxy)-5-(octadecyloxy)phenyl]glycine 




58e 

N-(carboxymethyl>N-[[3-(l 1-hydroxy-l 1-oxo- 

0.2 

NT 

NT 


undecyloxy)phenyl]glycine 




58f 

N-(Carboxymethyl)-N-[[3-(octadecyloxy)-5-(tricyclo- 

0.3 

NT 

NT 


[3.3. 1. l/3,7]dec-l-ylcarbonyl)oxy3phenyl]glycine 




58e 

N-(carboxymethyl)-N-3-(octadecyloxy)-5-(2,2- 

0.1 

NT 

NT 


diphe ny 1- 1 -oxoetboxy)pheny 1] glycine 




58h 

N-(carboxymethyl)-N-[3-[2-(2-napbthaIenyloxy) 

0.05 

31 ns 

3 ns 


etboxy]-5-(ocladecyloxy)phenyl]glycine 




58i 

N-(carboxymethyl)-N-3-(octadecyloxy)-5-[3-(3- 

0.3 

NT 

NT 


pyridinyloxy)propoxy]phenyl]glycine 




58 

N-(carboxymethyl)-N-3-(octadecyloxy)-5-(3- 

0.06 

36* 

78*** 


pbenoxy)phenyl]glycine 




58j 

N-(carboxymethyl)-N-[3-[3-(3-methoxyphenoxy) 

0.06 

57** 

28* 


propoxy]-5-(octadecyIoxy)phenyl]glycine 




58k 

N-(carboxymcthyl)-N-[3-[3-(4-inethoxyphenoxy) 

0.05 

0 

■85*** 


phenyl-5-(octadecyloxy)phenyl]glycine 




581 

N-(carboxyniethyl)-N-[3-I3-(4-hydroxyphenoxy) 

81% 

53** 

76*** 


propoxy]-5-(octadecyloxy)pbenyl]glycine 

<1 ,xM) 



58m 

N-(carboxymethyl)-N-[3-I3-(3-nitrophenoxy) 

79% 

52** 

60*** 


propoxy]-5-(octadecyloxy)phenyl]gIycine 

(1 ^M) 



•J Oil 

N-(carboxymethyl)-N-[3-l3-(3-aminophenoxy) 

0.13 

4** 

64*** 


propoxy]-S-(octadecyIoxy)phenyl]glycine 




5 g Q 

N-(carboxymethyl)-N-[3-[3-[4-(methoxycarbonyl) 

0.1 

0 

30* 


pb.enoxy)propoxy]-5-(octadecyloxy)phenyl]gIycine 




J O ±, 

N-(carboxyraethyl)-N-t3-[3-[4-(carboxy- 

0.6 

NT 

0 


phenoxy)propoxy]-5-(octadecyloxy)phenyl]gIycine 




TOR 

N-[3-[3-(3-bromophenoxy)propoxy]-5-(octa- 

92% 

12 ns 

34* 


decyloxy)phenyI]-N-(carboxymethyl)glycine 

(1 jxM) 



177 

Art 

N-(carboxymethyl>N-[3-[3-[4-(l,l-dimethylethyl) 

95% 

41** 

22 ns 


phenoxy]propoxy-5-(octadecyloxy)phenyl]glycine 

(1 ^M) 



146 

N-(carboxymethyl)-N-[3-[5-(2,3-dihydroxyphenyl) 

0.2 

74** 

18 ns 


pertoxy]-5-(octadecyloxy)phenyl]glycine 




SS 

N-<carboxymethyl)-N-[3-[3-(diethoxyphosphinyl) 

0.4 

46** 

43** 


propoxy]-5-(octadecyloxy)phenyl]gIycine 




89 

N-(carboxymethyl)-N-[3-[3-(ethoxyphospbinyl) 

31% 

45** 

NT 


propoxy]-5-(octadecyloxy)phenyI]glycine 

(1 ftM) 



151 

N-(carboxymethyl)-N-[3-[2-[2-(2- 

100% 

43* 

54*** 


ethoxyethoxy)ethoxy]ethoxy]-5- (1 pM) 

(octadecyloxy)phenyl]glycine 

148 N-(carboxymethyl)-N-[(3-(octadecyloxy)-5- 91% 

[(2-quinolinyl)methoxy]phenyl]glycine (1 fiM) 

154 N-(carboxymethyI)-N-[3-[4-(2,3-dihydroxy-6- 9 6% 

naphthalenylbutoxy]-5-(octadecyloxy)phenyl]glycine (1 jxM) 

156 N<carboxymethyi)-N-[3-[2-[2-[2-(2-methoxyethoxy) 100% 

ethoxy]ethoxy]ethoxy]-5-(octadecyloxy)phenyl]glycine (1 jxM) 

159 N-(carboxymethyl)-N-[3-[3-[4-(methylsulfinyl 100% 

phenoxy]propoxy]-5-(octadecyloxy)phenyl]glycine (1 fsM) 

161 N-(carboxymethyl)-N-[3-[3-[4-<methylsulfonyl 100% 

phenoxy]propoxy]-5-(octadecyloxy)phenyl]glycine (1 /jiM) 

69 N-(carboxymethyl)-N-[3-(methoxycarbonyl)- 0.1 
5«{octadecyloxy)phenyl]glycine 

70 N-[3-carboxy-5-(cx;tadecyloxy)phenyl]-N- 1.0 
(carboxymetbyl)glycine 

75 N<carboxymethyl)-N-K3-carbamoyl> 84% 

5-(octadecyloxy)pheny]]glycine (5 (U.M) 

93 N-(carboxymethyl)-N-[3-nitro- 5 6% 
5-(octadecyloxy)pheny]]glycine (1 fiM) 

94 N-(carboxymethyl)-N-[3-amino- 0.42 
5-(octadecyloxy)phenyllglycine 


37* 
78** 
29** 
78** 
66* * 
57** 
45** 


33* 
20 ns 

28 ns 


26* 
NT 
NT 
59*** 
87*** 
22 ns 
0 


15 ns 
0 

10 ns 


27 
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TABLE I-continued 





% Inhib of 





PLA2 Roi 

% Inhib of 




Paw Ed ems. 

Croton Oil 



HSF-PLA 2 

2 hr (30 

Mouse Ear 

Ex. No. 

Name 



Edema (1 mg) 

98 

N-(3-(acetylamino)-5-{octadecyloxy) 
phenyl]-N-(carbcxymethyl)glycLne 

98% 
(1 J^tM) 

51** 

NT 

69a 

N-(carboxymethyl)-N-[(3-metiioxycarbonyl)-5- 
(tetradecyloxy)phenyl]glycine 

52% 
(1 ^M) 

12 ns 

71*** 

69b 

N-I3-carboxy-5-(tetradecyloxy)phenyl]- 
N-(carboxyniethyl)glycine 

18% 

+4 ns 

72*** 

69c 

N-(carboxymethyl)-N-[(3-methoxycarbonyl>5- 
(decyloxy)pheny]]glycme 

22% 

1 ns 

78*** 

69d 

N-I3-carboxy-5-(decyloxy)phenyl3- 
N-carboxymethyl)glycine 

7% 
(UM) 

0 

63** 

162 

N-(carboxymethyl)-N-[3-(octadecyloxy)-5-[[trifluoro 
methy])sulfonyl]amino]phenyl]glycine 

82% 
{1 fiM) 

65** 

79*** 

166 

N-(carboxymethy] )-N-[3-(m ethylthio)-5- 
octadecyIoxy)phenyl3glycinc 

88% 

31* 

NT 

172 

N-(carboxymethyl)-N-[3-(methylsulfinyl)-5- 
octadecyloxy)phe nyl]gly cine 

39% 

43** 

NT 

186 

[[3-[bis(caiboxymethyl)amino]-5-(octadecyloxy) 
phenyl]sulfinyl]acetic acid 

2 6% 

45** 

83*** 

12 

N-l[3, 5 -bis[(decylamino)carbonyl]phenyI] glyci ne 

5.2 

34** 

70*** 

127d 

rac-N-[[3,5-bis[(2-hydroxydecyl)oxy]phenyljglycine 

3.5 

NT 

NT 

127c 

N-{3,5-bis(tetradecyloxy)pheny]]glycme 

73% 
(10 fiM) 

NT 

NT 

125 

N-p-{octadecyloxy)phenyl]glycine 

55% 
(10 m-M) 

NT 

75*** 

175 

N-I[3-(cctadecyloxy)-5-(tricyclo[3.3. 1. 1/3,7/dee- 
l-ylcarbonyl)oxy]phenyI]glycine 

0.3 

NT 

NT 

30 

4-[3,5-bis(decyloxy)phenyl]2 > 6-morpholinedione 

0.47 

19 ns 

63*** 

31 

N-(2-methoxy-2-oxoethy]>N-I3, 5-bis 
(deeyloxy)phenyl]glycine 

9% 

21 ns 

50*** 

32 

N-(carbamoylmethyl)-N-[3,5-bis 
(decyloxy)phenyl]glycine ammonium salt 

48% 

23 ns 

54*** 

33 

N-{2-diethylaminoethoxy-2-oxoethyl>N-[3,5-bis 
(decyloxy)phenyl]glycine monohydrochloxide salt 

-5% 
01 MM) 

IS ns 

25* 

132 

N-2-[(acetyloxy)methoxy]-2-oxoethyl]-N-[3,5-bis 
(decyloxy)phenyl]glycine(acetyloxy)methyl ester 

NT 

NT 

36* 

131 

N-[3,5-bis(decyloxy)phenyl]-N-[2-[[bis(2-hydroxyethyl> 
amino]carbonyl3methoxy]-2-oxoethyl]gIycine 
[[bis(2-hydroxyethyl)animo]carbonyl]methyl ester 

NT 

+ 18 ns 

47*** 

130 

N-[3,5-bis(decyloxy)phenyl]-N-I2-[2-(2-(diethylamino) 
ethoxy]-2-oxoethyl]glycine 2-(diethylaraino) 
ethylester hydrochloride 

NT 

+2 ns 

NT 


ASSAY FOR INHIBITION OF SNAKE VENOM 
PLA 2 (SV-PLAz) IN VITRO 

Several representative compounds of the invention 45 
were also tested as inhibitors of Naja naja snake venom 
PLA2 (SV-FLA2). The assay employed in this study 
was the spectrophotometric method described by: C. 
Vigo, G. P. Lewis and P. J. Piper in Biochemical Phar- 
macology, 29:623-627 (1983), which was modified as 50 
described by: A. F. Welton, L. D. Tobias, C. Fiedler- 
Nagy, W. Anderson, W. Hope, K. Meyers and J. W. 
Coffey in "Plant Flavonoids in Biology and Medicine: 
Biochemical, Pharmacologically and Structure- 
Activity Relationships", p 231-242, (1986) Alan R. Liss, 55 
Inc. The PLA2 paw-edema model, (data in Table I) is 
initiated by injection of SV-PLA2. The results obtained 
are set forth in Table II. 


TABLE II-continued 


TABLE II 


Ex. No. 


Name 


Inhib of 
SV-PLA 2 
IC50(pM) 


60 


6c 
6 
6d 
39c 


N-(carboxymethy l)-N-[3 ,5-bis 

(octyloxy)phenylglycine 

N-(carboxymethyl)-N-[3,5-bis 

(decyloxy)phenylglycine 

N-(carboxymethyl)-N-[3,5-bis 

(dodecyloxy)phenylglycine 

N-<caxboxymethyl)-N~(4-octyl- 


0.022 
0.017 
0.17 
0.066 


65 




Inhib of 



SV-PLA 2 

Ex. No. 

Name 

IC50 OM) 


phenyl)glycine 


16 

N-(carboxymethyl)-N-[3,5-bis(decyl- 

0.05 


amino)carbonyl]phenyl]glycine 



Rat Carrageenan Paw Edema 

Representative compounds of the invention were 
tested in rat carrageenan-induced paw edema to deter- 
mine their ability to inhibit this acute inflammatory 
response. Test compounds are administered intraperito- 
neally or orally to groups of seven Lewis rats (p;200 
gm) 1 hr prior to carrageenan administration. The test 
compounds are dissolved in dimethyl sulfoxide for in- 
traperitoneal administration and dissolved or suspended 
in Labrafil M-19944CS for oral adniinistration. At 0 
hour, 0.1 mL of 1% carrageenan dissolved in pyrogen 
free saline is injected subplantarly into the right hind 
paw to elicit the inflammatory response. The volume (in 
mL) of the right hind paw is measured by immersion of 
the paw to the level of the lateral malleolus in an aque- 
ous plethysmometer immediately prior to the injection 
of carrageenan and then at 1, 2 and 4 hr after carra- 
geenan injection. The paw edema is calculated by sub- 
stracting the zero time reading from the readings taken 
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after injection- The percent change of the edema vol- 
ume from the vehicle treated control is calculated to 
determine the activity of the test compound. Statistical 
analysis of the mean paw edema values of the control 
versus the treated groups are performed using Student's : 
t-test. 

The results obtained are set forth in Table III. 
TABLE III 

RAT CARRAGEENAN PAW TEST 


induced colitis is characterized by the movement of 
inflammatory cells into the colon, with the number of 
such cells in the mucosa being measured by the activity 
of myeloperoxidase, a marker enzyme for these cells. 
Positive desirable activity is indicated by a reduction in 
the high levels of myeloperoxidase caused by acetic 
acid. Male rats (Sprague-Dawley), weighing 150 to 300 




Dose 

% Inhibition 

Ex. No. 

Name 

mg/kg in 

at 2 hours 


phenyljglycine 

30 

47*** 


l caruoxyrnvtiiiyi J- in-i .3-1 .j-^tiiGLinj Ay ijiivispi 111 ty j j 

mof in * "v 1 1 ^ ^t.^Tiian till t/\V 11 iTinAVI ./IT r IT^ma 

meuitjAy-j^jAupciiiy i ^cjAyjpuciiyij^iyLiiic 


S3 J 

88 

N*(carboxymethyl)-N-[3-[3-(diethoxyphosphinyl) 
propoxy]-5-(octadecyloxy)phenyl]glycine 

30 

57** 

58 

N-(carboxymethyl)-N-[3-[3-(octadecyloxy)-5- 
(3-phenoxypropoxy)phenyI] glycine 

30 

29** 

58m 

N-{carboxymethyl>N-[3-{3-(3-nitrophenoxy)propoxy- 
5-(octadecyloxy)phenyI]gIycine 

10 

61** 

58n 

N-{carboxymethyl)-N-[3-[3-(3-aminophenoxy)propoxy- 
5 -(octadecy loxy)phenyl] gl ycine 

30 

65** 

108 

N-[3-[3-(3-broraophenoxy)propoxy]-5-(octadecyloxy) 
phenyl]-N-(carboxymethylg!ycine 

30 

33** 

177 

N-(carboxymethyl)-N-[3-[3-4-(l,l-dimethylethyl)phenoxy] 
propoxy]-5-(octadecyloxy)phenyI]glycine 

30 

57** 

146 

N-(carboxymethyl)-N-3-[5-(2,3-diliydcoxyphenyl)pentoxy]- 
5-(octadecyloxy)phenyl]glycine 

30 

55** 

154 

N-(carboxymethyl)-N-[3-[4-(2,3-^dihydroxy-6-naphthalenyl) 
butoxy]-5-(octadecyloxy)phenyl]glycine 

30 

70** 

159 

N-(carboxymethyl)-N-[3-[3-[4-(methylsulfinyl)phenoxy] 
propoxy]~5-(octadecyloxy)phenyl]glycine 

30 

44** 

161 

N-(carboxymethyl)-N-[3-[3-[4-(methylsulfonyl)phenoxy] 
propoxy]-5-(octadecyloxy)phenyljglycine 

30 

56** 


N-(caxboxymethyl)-N-[3-(octadecyloxy)-5-[[(tiifluoromethyl) 

30 

69** 


sulfonyl]amino]phenyl]glycine 




Established Adjuvant Arthritis Test 3g g, were pretreated twice daily for two days with either 

Representative compounds of the invention were * the vehicle (water, or dimethylsulfoxide) or the test 

tested in the standard adjuvant arthritis model in rats, inhibitor compound suspended in water or dissolved in 

induced by Freunds complete adjuvant, as described by dimethylsulfoxide and orally administered. On the third 

C. E. Brinckerhoff, J. W. Coffey and A. C. Sullivan, day, the animals were dosed the same as on the previous 

Science, 221, p. 756-758 (1983). The results obtained are ^ two days, anesthetized with metofane, and 2 ml of 2.5% 

set forth in Table IV. acetic acid was injected.. by syringe into the colonic 

TABLE IV 

ESTABLISHED ADJUVANT ARTHRITIS TEST 

Change in Paw 




Dose 

Volume (mL) 

Ex. No 

Name 

mg/kg ip 

Treated 

Control 

6 

N-(carboxymethyl)-N-[3,5-bis 
(decytoxy)phenyl]glycine 

30 

0.04 ± 0.24** 

0.96 

58 

N-(carboxymethyl)-N-[3-{octadecyloxy)- 
5-(3-(phenoxypropoxy)phenylJglycme 

10 

0.37 ± 0.14 

0.60 

58m 

N-<carboxyinethyl) -N-[3- [3-(3~nitro phenoxy) 
propoxy-5-(octadecyloxy)pheayl]glycine 

10 

0.40 ± 0.13* 

0.96 

58n 

N^carboxyTnethyl)-N-[3-[3-(3^minophenoxy) 
propoxy-5-(octadecyloxy)phenyl]glycine 

10 

0.23 ± 0.12** 

0.96 

88 

N-(carboxymethyl)-N-[3-[3-(diethoxyphos- 
phinyl)propoxy]-5-(octadecyloxy)phenyl]glycine 

30 

0.90 ± 0.11** 

-0.28 

89 

N-(carboxymethyI)-N-[3-[3-(ethoxyphos- 
phinyl)propoxy]-5-(octadecyloxy)phenyl]glycme 

30 

0.68 =fc 0.08* 

-0.28 

70 

N-[3-carboxy-5-(octadecyloxy)phenyl]-N- 
(carboxymethyl)glycine 

10 

0.30 rt 0.09** 

0.84 

64 

N-(carboxymetny 1>N- [3-(octadecyloxy) -5- [(5- 
methoxy-S-oxopentyl)oxy]phenyljglycine 

10 

0.65 ± 0.12 

0.95 

151 

N-(carboxymethyl>N-[3-[2-[2-(2-ethoxyethoxy)- 
ethoxy]ethoxy]-5-(ociadecyloxy)phenyIJglycine 

10 

0.28 ±0.16* 

0.85 


Acetic Acid-Induced Colitis in Rats 

The rat acetic acid-induced colitis bioassay has been 

described by J. E. Krawisz, et al. in Amer. J. Proc. 65 lumen, followed immediately by 3 ml of air and a rinse 

Castro. Col. Rec. Surg. 31: 11-18 (1980), and by P. consisting of 3 ml of phosphate -buffered saline (the 

Sharon and W. F. Stenson in Gastroenterology 88: acetic acid is present in the lumen for a sufficient period 

55-63 (1985) and 86: 453-460 (1984). Acetic acid- to cause inflammation without producing severe necro- 
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sis or irreversible damage). The animals were adminis- 
tered a second dose of the test compound in the same 
amount about 16 hours later. Then 24 hours after the 
acetic acid treatment, the animals were sacrificed. The 
colonic mucosa was surgically removed and homoge- 
nized in an aqueous buffer at pH 6 with a Tissumizer or 
similar device and myeloperoxidase was measured in 
the homogenate using o-phenylenediamine as a croma- 
gen, as described by A. Voller, D. E. Bidwell and A. 
Bartlett in "The Enzyme Linked Immunosorbent Assay 
(ELISA)", Zoological Soc, London, 1979, pages 
29-30. Control animals were pretreated with the vehi- 
cle and saline in place of acetic acid. 

Data for representative compounds of this invention 
is reported in Table V, 

TABLE V 

RAT ACETIC ACID COLITIS TEST 


10 


15 


20 




% Inhibition 



of Myeloper- 



oxidase Ac- 

Ex. 


cumulation at 

No. 

Name 

10 rag/kg po 

16 

N-(c^boxymethyl)-N-[3,5-bis[(decylamino 

212 ± 124 


carbonyl]phenyl]glycine 


36 

N-(carboxyniethyl>N-[3 -(octadecyloxy) 

190 ± 76 


phenyl]glycine 


6e 

N-(carboxymethyl)-N-[3,5-bis(tetradecyloxy) 

145 ± 72 


pbenyljglycine 



25 
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In practice of the invention, the dose of a compound 
of formula 1 or a salt thereof to be administered and the 
frequency of administration will be dependent on the 
potency and duration of activity of the particular com- 
pound of formula 1 or salt to be administered and on the 
route of administration, as well as the severity and na- 
ture of the condition and age of the mammal to be 
treated and the like. Oral doses of a compound of for- 
mula 1 or a salt thereof contemplated for use in practic- 
ing the invention can be in the range of from 10 mg to 45 
about 2.0 g per day, preferably about 50 mg to about 1 
gm per day, either as a single dose or in divided doses. 

A compound of formula 1, or a salt or a composition 
containing a therapeutically effective mount of a com- 
pound of formula 1, (an enantiomer of a racemate, 
where applicable) or a salt thereof can be administered 
by methods well known in the art. Thus, a compound of 
formula 1, or a salt thereof can be administered either 
singly or with other pharmaceutical agents, for exam- 
ple, antihistamines, mediator release inhibitors, methyl 
xanthines, beta agonists or antiasthmatic steroids such as 
prednisone and prednisolone, orally, parenterally, rec- 
tally, or by inhalation, for example in the form of an 
aerosol, micropulverized powder or nebulized solution. 
For oral administration, they can be administered in the 
form of tablets, capsules, for example, in admixture with 
talc, starch, milk sugar or other inert ingredients, that is, 
pharmaceutically acceptable carriers, or in the form of 
aqueous solutions, suspensions, elixirs or aqueous alco- 
holic solutions, for example, in admixture with sugar or 


other sweetening agents, flavoring agents, colorants, 
thickeners and other conventional pharmaceutical ex- 
cipients. For parenteral administration, they can be 
administered as solutions or suspension, for example, as 
an aqueous or peanut oil or suspension using excipients 
and carriers conventional for this mode of administra- 
tion. For administration as aerosols, they can be dis- 
solved in a suitable pharmaceutically acceptable sol- 
vent, for example, ethyl alcohol or combinations of 
miscible solvents, and mixed with a pharmaceutically 
acceptable propellant. Such aerosol compositions are 
packaged for use in pressurized container fined with an 
aerosol valve suitable for release of the pressurized 
composition. Preferably, the aerosol valve is a metered 
valve, that is one which on activation releases a prede- 
termined effective dose of the aerosol composition. 

EXPERIMENTAL SECTION 

The Examples which follow further illustrate the 
invention. All temperatures set forth in the specification 
and the Examples are in degrees Centigrade. Melting 
points were taken on a Thomas Hoover capillary melt- 
ing point apparatus and are uncorrected. All com- 
pounds were characterized by proton magnetic reso- 
nance spectra taken on a Varian XL-200 or XL-400 
spectrometer and electron impact or fast atom bom- 
bardment (H-FAB) mass spectra taken on either VG 
ZAB-1F or VG 70E-HF mass spectrometers. Prepara- 
tive high-pressure liquid chromatography (HPLC) was 
performed on silica gel Prep-Pak 500 cartridges using a 
Waters Associates Prep LC 500A. Extracts were dried 
over anhydrous magnesium sulfate unless otherwise 
noted. 


40 

EXAMPLE 1 

3,5-Bis(decyloxy)benzoic acid methyl ester 

A mixture of 25.0 g (0.149 mol) of methyl 3,5-dihy- 
droxy benzoate, 68 ml (0.327 mol) of 1-bromodecane 
and 41 g (0.298 mol) of anhydrous potassium carbonate 
in 500 ml of anhydrous DMF was stirred and heated at 
75° for 23 hours. The reaction mixture was filtered and 
50 the filtrate was concentrated under reduced pressure 
(oil pump) at 60°. The residue was stirred with 650 ml of 
0.5N HC1 for 2 hours and the crude product was re- 
moved by filtration. Recrystallization from methanol 
gave 40.5 g (61% yield, mp 52 e -53°) of 3,5-bis(decylox- 
y)benzoic acid methyl ester. 

Anal. Calcd for C28H48O4: C, 74.95; H, 10.78. Found: 
C, 75.11; H, 10.99. 

Following the procedure of Example 1 and using 
3,5-dihydroxybenzoic acid methyl(or phenylmethyl 
ester) and the appropriate alkyl bromide or epoxide the 
compounds in Table 1 were prepared. Following the 
procedure of Example 1 using 2,3-, 3,4-, 2,4-, and 2,5- 
dihydroxy benzoic acid methyl esters and the appropri- 
ate alkyl bromide the compounds in Table 1A were 
prepared. 


55 


60 


65 
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TABLE 2 
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R 


Microanalytical Data 
Calcd Found 


Ex. 

R 

mp CO) 

E.F. 

C 

H C 

H 

2a 

OC4H9 

78-79 

C15H22O4 

67.75 

8.33 67.57 

8.29 

2b 

OCeHn 

55-57 

C 19 H 30 O4 

70.77 

9.38 70.73 

9.71 

2c 

OCgHn 

54-55 

C23H38O4 

72.98 

10.12 72.93 

10.04 

2d 

OC12H25 

62-63 

C 31 H540 4 

75.87 

11.09 75.80 

11.04 

2e 

OC14H29 

62-64 

C35H62O4 

76.87 

11.43 77.15 

11.71 

2f 

OC l8 H47 

78-79 

C43H78O4 

78.36 

11.93 78.59 

11.98 

2g 

0(CH2)3C6H $ 

107-109 

C25H26O4 

76.90 

6.71 76.42 

6.77 

2h 

OCH 2 CHOHC 8 Hi7 

103-106 

C27H46O6 

69.49 

9.94 69.64 

9.80 

2i 

OCH2CHOHC10H21 

104-106 

C31H54O6 

71.23 

10.41 71.20 

10.33 

2j 

O(CH 2 )i0COOH 

105-108 

C29H46O8 

66.64 

8.87 66.68 

8.94 

2k 

0(CH 2 )ioCH 2 OH 

69-72 

C29H50O6 

70.41 

10.19 70.10 

10.11 

21 

OCCH2)30C6H 4 -2-C 6 H 5 

110-113 

C37H34O6 


N.O. 


2m 

O(CH2)30C6H4-3-C6H5 

65-69 

C37H34O6 


N.O. 


2n 

0(CH 2 )30C6H4-4-C6H 5 

186-187 

C37H34O6 

77.33 

5.96 77.28 

5.90 

2o 

OCCH 2 )20-2-Naphthyl 

205-207 

C 3 iH 2 60 6 

75.29 

5.30 74.60 

5.26 

2p 

0(CH 2 ) 2 0-1-Naplithyl 

213-215 

C 3l H 26 0 6 

75.29 

5.30 74.58 

5.36 


•Not Obtained 


TABLE 2A 


Microanalytical Data 


Calcd 


Found 


Ex. 


mpCC.) E.F. 


H 


H 



COOH 


2r 
2s 



COOH 


COOH 


2t 
2u 


2v 
2w 


COOH 


2x 
2y 


OC 10 H 2 i 
OC14H29 


57-58 
70-71 


OC10H21 
OC14H29 


OC10H21 
OC14H29 


117-118 
112-113 


50-52 
53-54 


CioH 21 
C14H29 


64-66 
72-73 


C27H46O4 74.61 10.67 74.61 10.23 
C35H62O4 76.87 11.43 76.32 11.33 


C27H46O4 74.61 10.67 74.88 10.88 
C 35 H620 4 76.87 11.43 76.64 U.44 


C27H46O4 74.61 
C35H62O4 76.87 


10.67 74.26 10.90 
11.43 76.77 11.09 


C27H46O4 74.61 
C35H6204 76.87 


10.67 74.41 
11.43 76.49 


10.56 
11.15 


EXAMPLE 3 55 

3,5-Bis(decyloxy)phenylcarbamic acid phenylmethyl 

ester 

To a stirred, ice bath cooled solution of 5.0 g (0.01 15 
mol) of 3,5-bis(decyloxy)benzoic acid in 100 ml of anhy- 60 
drous toluene was added drop wise 3.0 ml (0.0138 mol) 
of diphenylphosphoryl azide followed by dropwise 
addition of 1.9 ml (0.0138 mol) of triethylamine. The 
reaction mixture was stirred in the ice bath for 75 min- 
utes and then was heated at 90° for 2 hours. Benzyl 65 
alcohol (100 ml) was added and the solution was stirred 
and heated at 90° for 3.5 hours. The solvent was re- 
moved under reduced pressure and most of the excess 


benzyl alcohol was removed at 80V0.1 mm. Sodium 
bicarbonate solution (100 ml) was added to the residue 
and the product was extracted with ethyl acetate. The 
dried extract was concentrated at reduced pressure to 
an oil which was purified by HPLC using 25% hexane- 
ethyl acetate to give 4.87 g (79% yield) of 3,5-bis(- 
decyloxy)phenylcarbamic acid phenylmethyl ester as 
an oil. 

Anal. Calcd for C34H53NO4: C, 75.65; H, 9.90; N, 
2.59. Found: C, 75.52; H, 9.79; N, 2.68. 

The compounds in Table 3 were prepared using the 
procedure in Example 3 starting with the appropriate 
carboxylic acid. 



R 


Microanalytical Data 


Ex. 

R 

R' 

mp CC.) 

E.F. 

C 

Calcd 
H 

N 

C 

Found 
H 

N 

3a 

OC4H9 

Bz 

43^5 

C22H29NO4 

71.13 

7.87 

3.77 

71.21 

7.95 

3.84 

3b 

OC6H 13 

Bz 

liquid 

C26H37NO4 

73.04 

8.72 

3.28 

72.63 

8.92 

3.35 

3c 

OCgHjT 

Bz 

liquid 

C30H45NO4 

74.50 

9.38 

2.90 

75.02 

9.71 

3.07 

3d 

OC12H25 

Bz 

48-50 

C38H61NO4 

76.59 

10.32 

2.35 

76.27 

10.20 

2.23 

3e 

OC14H29 

Bz 

59-61 

C42H69NO4 

77.37 

10.67 

2.15 

77.60 

10.93 

2.08 

3f 

OC18H37 

Bz 

74-76 

C50H85NO4 

78.58 

11.21 

1.83 

78.66 

11.01 

1.75 

3g 

0(CH 2 )3C6H 5 

Bz 

89-91 

C32H33NO4 

77.55 

6.71 

2.83 

77.15 

6.67 

2.70 

3h 

OCH 2 CH(OAc)C 8 Hi7 

Bz 

liquid 

C 3S H57N0 8 





N.O. 


3i 

0(CH 2 )4COOCH 3 

Bz 

liquid 

C26H33NO8 





NO. 


3j 

O(CH 2 ) I0 COOCH 3 

Bz 

liquid 

C38H57NO8 





N.O. 


3k 

0(CH 2 )30C5H4-2-C6H5 

Bz 

84-90 

C44H41NO8 





N.O. 


31 

0(CH 2 ) 3 OC6H4-3-C6H 5 

Bz 

100-106 

C44H41NO6 





NO. 


3m 

0(CH 2 )30C 6 H 4 -4-C 6 H5 

Bz 

125-129 

C44H41NO6 

77.74 

6.08 

2.06 

77.18 

6.28 

2.02 

3n 

0(CH 2 ) 2 0-2-Naphthyl 

Bz 

160-163 

C38H33NO6 

76.11 

5.55 

2.34 

75.59 

5.61 

2.26 

3o 

OCOC9H19 

Bz 

liquid 

C34H49NO6 





N.O. 



"Not Obtained 


EXAMPLE 4 


EXAMPLE 5 
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3, 5-bis(d ecyloxy)benzenamine 

A mixture of 34 g (0.063 raol) of 3,5-bis(decyloxy)- 
phenylcarbamic acid phenylmethyl ester and 4.0 g of 
10% palladium on charcoal in 650 ml of ethyl acetate 
was shaken under a hydrogen atmosphere at room tem- 
perature for 4 hours. The reaction mixture was filtered 
to remove the catalyst and the filtrate was concentrated 35 
under reduced pressure to yield 25 g (98% yield, mp 
48 ,> -50 <, ) of 3,5-bis(decyloxy)benzenamine. 

Anal. Calcd for C26H47NO2: C, 76.98; H, 11.68; N, 
3.45. Found: C, 76.82; H, 1 1.49; N, 3.39. 

The compounds in Table 4 were prepared using the 40 
procedure of Example 4 starting with the appropriate 
phenyl carbamic acid benzyl ester. 

TABLE 4 


NH 2 



N<2-Methoxy-2-oxoethyl)-N-[3,5-bis(decyloxy> 
phenyljglycine methyl ester 

A mixture of 2.0 g (4.93 mmol) of 3,5-bis(decyloxy)- 
benzenamine, 1.4 ml (14.8 mmol) of methyl bromoace- 
tate, 2.65 g (12.3 mmol) of l,8-bis(dimethylamino)naph- 
thalene (Proton sponge) and 0.21 g (1.38 mmol) of so- 
dium iodide in 50 ml of anhydrous acetonitrile and 15 ml 
of anhydrous DMF was stirred at reflux under an argon 
atmosphere for 27 hours. The reaction mixture was 
concentrated under reduced pressure and the residue 
was extracted with ethyl acetate. The extract was 
washed with 0.5N HO, dried and concentrated under 
reduced pressure to an oil which was purified by HPLC 
using 15% ethyl acetate-hexane to give 1.2 g (44% 


Microanalytical Data 


Calcd 


Found 


Ex. R 


mpCC.) E.F. 


H 


N 


H 


N 


4a 

OC4H9 

39-41 

Ci4H 23 N0 2 

70.85 

9.77 

5.90 

70.63 

9.64 

5.99 

4b 

OC 6 Hi3 

33-35 

C 18 H3lN0 2 

73.67 

10.65 

4.77 

73.60 

10.6! 

4.92 

4c 

OC 8 H n 

41-43 

C 22 H 3 9N02 

75.59 

11.25 

4.01 

76.06 

11.17 

3.84 

4d 

OC 12 H 2 5 

51-53 

C 30 H 5 sNO 2 

78.03 

12.01 

3.03 

77.75 

U.87 

3.01. 

4e 

OQ4H29 

57-58 

C34H63NO2 

78.85 

12.26 

2.70 

79.06 

12.31 

2.60 

4f 

OC 18 H 37 

69-71 

C42H79NO2 

80.06 

12.64 

2.22 

80.26 

12.95 

2.36 

4g 

0(CH2) 3 C6Hs 

78-80 

C 24 H 2 7N0 2 

79.74 

7.53 

3.87 

80.87 

7.71 

3.90 

4h 

OCH 2 CH(OAc)C8H ]7 

liquid 

C30H51NO6 





N.O. 


4i 

0(CH 2 ) 4 COOCH 3 

liquid 

C 18 H 27 N06 





N.O. 


4i 

0(CH 2 )ioCOOCH 3 

57-59 

C 3 oHsiN0 6 

69.06 

9.85 

2.68 

69.23 

9.96 

2.68 

4k 

0(CH 2 )30C6H4-2-C6H5 

75-83 

C36H3SNO4 





N.O. 


41 

0(CH 2 )30C6H4-3-C6H 5 

40-45 

C36H35NO4 

79.24 

6.47 

2.57 

78.82 

6.52 

2.57 

4m 

0(CH 2 )30C6H4-4-C6H 5 

149-150 

C36H45NO4 

79.24 

6.47 

2.57 

78.54 

6.51 

2.50 

4n 

0(CH 2 hO-2-Naphthy] 

177-181 

C30H 2 7NO4 





N.O. 


4o 

OCCHz^O-l-Naphthyl 

175-178 

C30H 2 7NO 4 





N.O. 


4p 

OCOC 9 H 1 9 

43-44 

C26H43NO4 

72.02 

10.00 

3.23 

71.78 

9.82 

3.31 


39 
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yield, mp 36°-38°) of N-(2-methoxy-2-oxoethyl)-N-[3,5- 
bis(decyloxy)phenyl]g]ycine methyl ester. 

Anal. Calcd for C32H55NO6: C, 69.91; H, 10.08; N, 
2.55. Found: C, 69.59; H, 10.10; N, 2.38. 

The compounds in Table 5 were prepared using the 
procedure of Example 5 starting with the appropriate 
amine and brorao ester. 

TABLE 5 


ml of methanol was stirred at reflux for 30 minutes. The 
solvent was removed under reduced pressure and the 
residue was acidified with 0.18 ml of acetic acid the 
product was extracted with ethyl acetate and the dried 
extract was concentrated at reduced pressure to a solid. 
Recrystallization from methanol- water gave 61 mg (mp 
110°- 114") of N-(carboxymethyl)-N-[3,5-bis(decyloxy)- 



N(CH 2 COOR') 2 


Microanalytical Data 


Ex. 

R 

R' 

mp (*C.) 

E.F. 

C 

Calcd 
H 

N 

C 

Found 
H 

N 

5a 

OC4H9 

CH 3 

liquid 

C 2 oH 3 iNO<s 

62.97 

8.19 

3.67 

62.65 

8.19 

3.71 

5b 

OC6H J3 

CH 3 

liquid 

C24H39NO6 

65.98 

8.98 

3.20 

65.76 

8.97 

3.22 

5c 

OC 8 Hi7 

CH 3 

liquid 

C28H47NO6 

68.12 

9.60 

2.84 

68.13 

9.73 

2.86 

5d 

OC12H25 

CH 3 

43-*4 

C36H63NO6 

71.36 

10.48 

2.31 

71.40 

10.60 

2.46 

5e 

OC14H29 

Bz 

58-62 

C 52 H 7 9N06 

76.71 

9.79 

1.72 

76.68 

9.98 

1.66 

5f 

OC18H37 

Bz 

64-66 

C60H95NO6 

77.79 

10.34 

1.51 

77.57 

10.06 

1.52 

5g 

0(CH 2 )3C6H 5 

Bz 

liquid 

C42H43NO6 





N.O. 


5h 

OCH 2 CH(OAc)C 8 Hi 7 

CH 3 

liquid 

C36H59NO10 

64.94 

8.93 

2.10 

65.09 

8.90 

1.98 

Si 

0(CH2)4COOCH 3 

CH 3 

liquid 

C24H35NO10 

57.94 

7 09 

2.82 

57.73 

6.95 

2.81 

5j 

0(CH2)30C6H4-2-Q,H5 

Bz 

liquid 

C54H51NO8 





N.O. 


5k 

0(^2)3006^-3-0^5 

Bz 

liquid 

C 34 H5lN0 8 





N.O. 


51 

0(CH 2 )30C6H4-4-C6H 5 

Bz 

94-96 

CS4H51NO8 

77.03 

6.11 

1.66 

76.60 

6.14 

1.70 

5m 

0(CH 2 )20-2-Naphthyl 

Bz 

120-125 

C48H43NO8 

75.67 

5.69 

1.84 

75.55 

5.79 

1.74 

5n 

0(CH 2 ) 2 0-1-Naphthyl 

Bz 

150-153 

C48H43N0 8 

75.67 

5.69 

1.84 

75.23 

5.69 

1.66 

5o 

CONHC14H29 

Bz 

110-111 

C54H81N3O6 

74.40 

9.40 

4.84 

74.77 

9.31 

4.82 

5p 

CONHC18H37 

Bz 

105-1 10 

C62H97N3O6 

75.95 

9.97 

4.29 

76.15 

10.14 

4.36 

Sq 

CONH- 1 - Adamant yl 

Bz 

169-171 

C46H53N3O6 

74.27 

7.19 

5.65 

74.07 

7.15 

5.62 

Sr 

C19H49 

Bz 

50-51 

C62H99NO4 

80.72 

10.82 

1.52 

80.54 

10.59 

1.51 

5s 

OCOC9H J9 

Bz 

liquid 

C44H59NO8 





NO. 


5t 

COOCi 0 H 2 i 

Bz 

liquid 

C46H63NO8 





N.O. 



EXAMPLE 6 

N-(Carboxymethyl)-N-[3,5-bis(decyloxy)phenyl]gly- 

cine 

A solution of 0.205 g (0.373 mmol) of N-(2-methoxy- 
2-oxoethyl)-N-[3,5-bis(decyloxy) phenyfjglycine 
methyl ester and 1.5 ml (1.5 mmol) of 1.0N NaOH in 10 


Ex. 


phenyfjglycine. 

Anal. Calcd for C 3 oH 5 iN0 6 : C, 69.06; H, 9.85; N, 
2.68. Found: C, 69.09; H, 9.93: N, 2.57 
40 The compounds in Table 6 were prepared using the 
procedure of Example 6 for methyl ester starting mate- 
rials and using the procedure of Example 8 for benzyl 
ester starting materials. 

TABLE 6 


N(CH 2 COOH) 2 



Microanalytical Data 


Calcd 


Found 


mp CO) E.F. 


N 


H 


N 


6a OC4H9 147-149 C18H27NO6 61.17 7.70 3.96 61.12 7.60 3.97 

6b OC6H13 120-122 C22H35NO6 64.52 8.61 3.42 64.42 8.81 3.56 

6c OC 8 H 17 119-123 C26H43NO6 67.07 9.31 3.01 67.11 9.S1 2.90 

6d OC12H25 106-109 C34H 5 9N0 6 70.67 10.29 2.42 70.57 10.46 2.35 

6e OC14H29 103-106 C38H 6 7N0 6 72.00 10.65 2.21 72.01 10.54 2.13 

6f OC18H37 85-89 C46H83NO6 74.05 11.21 1.89 73.58 11.07 1.82 

6g 0(CH2)3C6Hs 150-153 C28H31NO6 70.42 6.54 2.93 70.54 6.64 2.85 

6h OCH 2 CHOHC8H 17 121-125 C 3 oH S iNOs 65.07 9.28 2.53 65.12 9.15 2,54 

6i 0(CH 2 )4C00H 172-174 C20H27NO10 54.42 6.17 3.17 54.56 6.23 3.20 

6j 0(CH2)ioCOOCH 3 74-76 C34H55NO10 64.03 8.69 2.20 63.89 8.75 2.07 

6k 0(CH 2 )ioCOOH 146-147 C32H51NO10 63.03 8.43 2.30 62.69 8.40 2.32 

61 0(CH 2 ) 3 OC6H4-2-C6H5 100-112 C40H39NO8 72.60 5.94 2.12 72.34 5.95 2.05 

6m 0(CH2)30C6H4«3-C6H 5 foam C40H39NO8 72.60 5.94 2-12 71.84 5.77 1.93 

6n 0(CH 2 )30C6H4-4-C6H5 155-159 C40H39NO8 72.60 5.94 2.12 72.17 5.97 2.0S 

60 0(CH 2 ) 2 0-2-Naphthyl 185-192 C40H31NO8 70.21 5.37 2.41 68.40 5.19 2.40 

6p 0(CH 2 )20-1-Naphthyl 169-170 C34H31NO8 70.21 S.37 2.41 69.53 5.68 2.31 

6q CONHC14H29 169-176 C40H69N3O6 69.83 10.11 6.11 70.01 10.06 6.07 
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TABLE 6-continued 



N(CH 2 COOH) 2 


Microanalytical Data 
Calcd Found 


Ex. 

R 

mp (°C.) 

E.F. 

C 

H 

N 

C 

H 

N 

6r 

CONHCigH 37 

175-181 

C48H85N3O6 

72.05 

10.71 

5.25 

72.14 

11.04 

5.24 

6s 

CONH-1 -Adamantyl 

285-290 

C32H41N3O6 

68.18 

7.33 

7.45 

68.09 

7.30 

7.43 

6t 

C19H39 

88-92 

C4SH87NO4 

77.67 

11.82 

1.89 

77.40 

11.89 

2.14 

6u 

OCOC9H19 

I40-.14S 

C30H47NO8 

65.55 

8.62 

2.55 

65.27 

8.73 

2.68 

6v 

COOC10H21 

100-102 

C32H51NO8 

66.52 

8.90 

2.42 

66.51 

8.99 

2.50 


EXAMPLE 7 


EXAMPLE 9 


N-[3,5-bis(pecyloxy)phenyl]-N-[2-oxo-2-(phenylme- 
thoxy)ethyl]glycine phenylmethyl ester 

A mixture of 20.0 g (0.0493 mol) of 3,5-bis(decyloxy)- 
benzenamine, 23.6 ml (0. 148 mol) of benzyl bromoace- 
tate, 26.4 g (0.123 mol) of l,8-bis(dimethylamino)naph- 
tbalene and 2.1 g of sodium iodide in 300 ml acetonitrile 
and 65 ml of DMF was stirred at reflux for 48 hours. 
The reaction mixture was concentrated under reduced 
pressure and the residue was extracted with ethyl ace- 
tate. The extract was washed with 0.5N HC1, with satu- 
rated NaHC03, dried and concentrated under reduced 
pressure to an oil. Purification by HPLC using 10% 
ethyl acetate-hexane gave 15.7 g (45% yield, mp 
55°-57°) of N-[3,5-bis(decyloxy)phenyl3-N-t2-oxo-2- 
(phenyhnethoxy)ethyl]glycine phenylmethyl ester. 

Anal. Calcd for C44H63NO6: Q75.28; H, 9.04; N, 
2.00. Found: C, 75.49; H, 9.14; N, 2.10. 

EXAMPLE 8 
N-(Carboxymethyl)-N-[3,5-bis(decyloxy)phenyl]gly- 


20 


25 


30 


35 


N,N'-Didecyl-5-nitro- 1 ,3-benzenedicarboxamide 

To 30 g (0.14 mol) of 5-nitroisophthalic acid sus- 
pended in 120 ml of thionyl chloride was added 2 ml of 
DMF and the solution was stirred at reflux for 3.5 
hours. The excess thionyl chloride was removed at 
reduced pressure and the residual acid chloride was 
dissolved in 220 ml of anhydrous tetrahydrofuran. This 
solution was added dropwise to 64 ml (0.32 mol) of 
decyl amine and 44 ml (0.32 mol) of triethylamine in 350 
ml of anhydrous tetrahydrofuran over 30 minutes with 
ice bath cooling. The reaction mixture was stirred at 
room temperature for 4 hours and then poured into 3 L 
of water. The resultant solid was removed by filtration 
and recrystallized from methanol to give 51.5 g (74% 
yield, mp 115°-116°) of N,N'-didecyl-5-nitro-l,3-ben- 
zenedicarboxamide. 

Anal. Calcd for C28H47N3O4: C, 68.68; H, 9.67; N, 
8.58. Found: C,68.45; H ,9.56; N, 8.67. 

The compounds in Table 7 were prepared by the 
procedure of Example 9. 

TABLE 7 



no 2 


Ex. 


Microanalytical Data 


Calcd 


Found 


mp (*C.) E.F. 


H 


N 


H 


N 


9a CONHC14H29 
9b CONHC18H47 
9c CONH-l-Adamantyl 


HO- 114 C36H63N3O4 71.84 10.55 6.98 72.15 10.70 6.93 
100-110 C44H79N3O4 74.00 11.15 5.88 73.98 11.01 5.80 
>350 C28H35N3O4 70.42 7.39 8.80 70.20 7.51 8.95 


cine 

A mixture of 10.2 g (0.0145 mol) of N-[3,5-bis(- 
decyloxy)phenyl]-N-[2-oxo-2-(phenyImethoxy)et.hyr}g- 60 
lycine phenylmethyl ester and 1.5 g of 10% palladium 
on charcoal in 500 ml of THF was shaken in a hydrogen 
atmosphere at room temperature for 7 hours. The cata- 
lyst was removed by filtration and the filtrate was con- 
centrated under reduced pressure to a solid which was 65 
recrystallized from acetonitrile to give 5.66 g (75% 
yield, mp 110°- 114°) of N-(carboxymethyl)-N-[3,5-bis(- 
decy!oxy)phenyl]glycine. 


EXAMPLE 10 

5-Amino-N,N'-didecyl-l,3-benzenedicarboxamide 

A mixture of 21 g (0.043 mol) of N,N'-didecyl-5- 
nitro-l,3-benzenedicarboxamide and 7.0 g of 10% palla- 
dium on carbon in 250 ml of tetrahydrofuran was 
shaken under hydrogen pressure (52 psi initially) on a 
Parr Hydrogenator for 17 hours. The catalyst was re- 
moved by filtration and the solvent was removed from 
the filtrate at reduced pressure to give a solid which was 
recrystallized from methanol-water to give 15.3 g (77% 
yield, mp 188°-189°) of 5-amino-N,N'-didecyM,3-ben- 
zenedicarboxamide. 
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Anal. Calcd for C28H49N3O2: C, 73.16; H, 10.74; N, 
9.14. Found: C, 72.93; H, 10.70; N, 8.90. 

Using the procedure of Example 10, hydrogenation 
of N,N'-ditetradecyl-5-nitro-l,3-benzenedicarboxamide 
gave 5-amino-N,N'-ditetradecyl-l,3-benzenedicarboxa- 5 
mide, mp 17T-178*. 

Using the procedure of Example 10, hydrogenation 
of 5-nitro-N,N'-bis(tricyclo[3.3. 1. l./3,7/]dec-l-yl)-l,3- 
benzenedicarboxamide gave 5-amino-N,N'-bis(tricy- 
clo[3.3. 1 . 1 ./3,7]dec-l-yl)- 1,3-benzenedicarboxamide 10 
(mp>300°, Anal. Calcd for C28H37N3O2: C, 75.13; H, 
8.33; N, 9.39. Found: C, 74.88; H, 8.25; N, 9.47. 


EXAMPLE 1 1 

N-t3,5-Bis[(decylamino)carbonyl]phenyl]glycine 
methyl ester 


15 


A mixture of 0.202 g (0.455 mmol) of 5-amino-N,N'- 
didecyl-l f 3-benzenedicarboxamide, 0.17 ml (1.8 mmol) 
of methyl bromoacetate, 0.14 g (1 mmol) of potassium 
carbonate and 0.15 g (1 mmol) of sodium iodide in 10 ml 20 
of acetone and 2 ml ofDMF was stirred at reflux for 20 
hours. Water was added and the product was extracted 
with ethyl acetate. The dried extract was concentrated 
at reduced pressure to an oil which was crystallized 
from methanol-water to give 0.1608 g (67% yield, mp 25 
108 E -109°) of N-[3,5-bis[(decylamino)carbonyl]- 
phenyljglycine methyl ester. 

Anal. Calcd for C31H53N3O4: C, 70.02; H, 10.05; N, 
7.90. Found: C, 69.74; H, 10.21; N, 7.73. 

30 

EXAMPLE 12 

N-[3,5-Bis[(decylamino)carbonyl]phenyl]glycine 

A solution of 0.103 g (0.19 mmol) of N-[3,5-bis(- 
decylamino)carbonyl]phenyl]glycine methyl ester and 
0.4 ml (0.4 mmol) of 1.0N NaOH was kept at room 35 
temperature for 18 hours. Water (30 ml) was added and 
the pH was adjusted to 4 by the addition of acetic acid. 
The resultant solid was filtered and recrystallized from 
methanol-water to give 0.079 g (81% yield, mp 
172°-173°) of N-[3,5-bis[(decylamino)carbonyl]phenyl 
glycine. 

Anal. Calcd for C3oH 5 iN 3 04: C, 69.60; H, 9.93; N, 
8.12. Found: C, 69.29; H, 9.95; N, 8.11. 
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N-[3,5-Bis[(decylamino)carbonyl]phenyl]glycine 
phenylmethyl ester 

A mixture of 7.0 g (15.2 mmol) of 5-amino-N,N'-dide- 
cyl- 1,3-benzenedicarboxamide, 9.7 ml of benzylbrom- 50 
oacetate, 4.6 g (30.4 mmol) of sodium iodide and 4.2 g 
(30.4 mmol) of potassium carbonate in 150 ml of acetone 
and 50 ml of DMF was stirred at reflux for 26 hours. 
The reaction mixture was filtered and the solvents were 
removed from the filtrate at reduced pressure. The 55 
residue was purified by HPLC using 35% ethyl acetate- 
hexane. The pure fractions were combined and recrys- 
tallized from methylene chloride-ether to give 4.3 g 
(47% yield, mp 102°- 104°) of N-[3,5-bis[decylamino> 
carbonyl]phenyl]glycine phenylmethyl ester. The nmr ^ 
spectrum was consistent with the structure. 

EXAMPLE 14 

N-[3, 5-bis[(decylamino)carbonyl]phenyl]glycine from 

the phenylmethyl ester fi5 

A mixture of 4.29 g (7.05 mmol) of N-[3,5-bis[- 
(decylamino)carbonyl]phenyl]glycine phenylmethyl 
ester and 0.5 g of 10% palladium on carbon in 125 ml of 


tetrahydrofuran was shaken in a hydrogen atmosphere 
at room temperature for 16 hours. The catalyst was 
removed by filtration and the filtrate was concentrated 
at reduced pressure. The residue was triturated with 
ether and filtered to give 3.31 g (91% yield, mp 
168°-171 a ) of N-[3,5-bis(decylamino) carbonyl]- 
phenyljglycine. 

EXAMPLE 15 

N- [3, 5-Bis[(decylamino)carbonyl]phenyl]-N-(2- 
methoxy-2-oxoethyl)glycine methyl ester 

A mixture of 10.0 g (0.022 mol) of 5-amino-N,N'- 
didecyl- 1,3-benzenedicarboxamide, 31 ml (0.33 mol) of 
methyl bromoacetate, 6.6 g (0.044 mol) of sodium io- 
dide, 6.1 g (0.044 mol) of potassium carbonate and 0.32 
g (0.001 mol) of tetrabutylammonium bromide in 100 ml 
of DMF was stirred and heated at 100° for 67 hours. 
The reaction mixture was concentrated on the oil pump 
and 100 ml of saturated NaHCC«3 solution was added to 
the residue. The product was extracted with ethyl ace- 
tate and the extract was washed with 10% sodium bisul- 
fite solution. The dried extract was concentrated at 
reduced pressure to an oil which was purified by HPLC 
using 35% ethyl acetate-toluene. The combined pure 
fractions were crystallized from methanol-water to give 
8.2 g (63% yield, mp 71°-75*) of N-[3,5-bis[- 
decylamino)carbonyl]phenyl]-N-(2-methoxy-2-oxoe- 
thyl)glycine methyl ester. 

Anal. Calcd for C34H57N3O6: C, 67.63; H, 9.51; N, 
6.96. Found: C, 67.42; H, 9.81; N, 6.88. 

EXAMPLE 16 

N-(Carboxymethyl)-N-[3,5-bis[(decylammo)carbonyl]- 

phenyl] glycine 

A solution of 8.2 g (0.0136 mol) of N-[3,5-bis[- 
decylamino)carbonyl]phenyl]-N-(2-methoxy-2-oxoe- 
thyl)glycine methyl ester and 54 ml (0.054 mol) of 1.0N 
NaOH in 425 ml of methanol was left at room tempera- 
ture for 22 hours. The residue was dissolved in 250 ml of 
water and the pH was adjusted to 3.0 with IN HC1. The 
resultant solid was removed by filtration and recrystal- 
lized from methanol-water to give 2.96 g (38% yield, 
mp 164°-167°) of N-(carboxymethyl)-N-[3,5-bis[- 
(decylamino)carbonyl]phenyI]glycine. 

Anal. Calcd for C32H53N3O6: C, 66.75; H, 9.28; N, 
7.30. Found: C, 66.35; H, 9.20; N, 7.04. 

EXAMPLE 17 
3,5-bis[(l-Oxodecyl)amino]benzoic acid 

To a mixture of 5 g (0.033 mol) of 3,5-diaminobenzoic 
acid in 100 ml of methylene chloride, 50 ml of THF and 
18 ml (0.13 mol) of triethylamine stirred at room tem- 
perature was added 17 ml (0.08 mol) of decanoyl chlo- 
ride dropwise over 10 minutes. The reaction mixture 
was stirred for 18 hours, filtered and the filtrate was 
concentrated at reduced pressure. Water was added to 
the residue and the product was extracted with ethyl 
acetate. The dried extract was concentrated at reduced 
pressure and the solid residue was recrystallized twice 
from methanol-water to give 8.6 g (57% yield, mp 
208*-209°) of 3,5-bis[(l-oxodecyl)amino]benzoic acid. 

Anal. Calcd for C27H44N2O4: C, 70.40; H, 9.63; N, 
6.08. Found: C, 70.32; H, 9.60; N, 6.08. 

The compounds in Table 8 were prepared using the 
procedure of Example 17 starting from the appropriate 
dihydroxybenzoic acid or diaminobenzoic acid. 
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COOH 


Ex. 


mpfC) E.F. 


Microanalytical Data. 


Calcd 


Found 


H 


N 


H 


N 


17a OCOCgHig 50-52 C27H42O6 70.10 9.15 70.05 9.08 

17b NHCOC11H23 198-201 C31H52N2O4 72.05 10.14 5.42 71.93 10.10 5.32 

17c NHCOC13H27 188-191 C35H60N2O4 73.38 10 56 4.89 73.12 10.57 4.83 

17d NHCOC15H31 185-188 C39H68N2O4 74.47 10.90 4.45 74.50 10.88 4.53 

17e OCONHCgHn 186-187 C25H40N2O6 64.63 8.68 6.03 64.64 8.54 6.15 

17f NHCONHC17H3S 250-280 C43H78N4O4 72.22 10.99 7.83 71.50 11.16 7.69 

17g NHCONHCgH 17 229-231 C2SH42N4O4 64.91 9.15 12.11 63.84 9.15 11.81 


EXAMPLE 18 

20 

[3 ,5-bis[( 1 -Oxodecyl)amino]phenyl]carbaniic acid 
phenylmethyl ester 

To a suspension of 5.0 g (10.85 mmol) of 3,5-bis[(l- 
oxodecyl)amino]benzoic acid in 150 ml of anhydrous 
toluene cooled in an ice bath and stirred under an argon 25 
atmosphere was added 2.8 ml (13.0 mmol) of diphenyl- 
phosphoryl azide followed by 1.8 ml (13.0 mmol) of 
triethylamine. The reaction mixture was stirred in the 
ice bath for 1.5 hours, at room temperature for 1 hour 
and then at 90* for 2 hours. Benzyl alcohol (39 ml, 0.38 30 
mol) was added and heating at 90° was continued for 4 
hours. The solvent was removed at reduced pressure 
and most of the excess benzyl alcohol was removed at 
80V1 mm. NaHCOs solution was added and the prod- 
uct was extracted with ethyl acetate. The dried extract 35 
was concentrated at reduced pressure and the residue 
was purified by HPLC using 25% ethyl acetate-hexane 
to give 2.78 g (45% yield) of [3,5-bis[(l-oxodecyl- 
)amino]phenyl]carbamic acid phenylmethyl ester as a 
yellow foam. The nmr and mass spectra were compati- 40 
ble with the structure. 

EXAMPLE 19 
N,N'-(5-Amino-I,3-phenylene)bisdecanamide 

A mixture of 2.77 g (4.9 mmol) of [3,5-bis[(l- 45 
oxodecyl)amino]phenyl]carbamic acid phenylmethyl 
ester and 0.6 g of 10% palladium on carbon in 60 ml of 
THF was shaken under a hydrogen atmosphere at room 
temperature and pressure for 8 hours. The catalyst was 50 
removed by filtration and the filtrate was concentrated 
at reduced pressure. The resultant solid was triturated 
with ether and filtered to give 1.94 g (92% yield, mp 
152 <, -154°) of N,N'-(5-amino-l,3-phenylene) bisdecana- 
mide. « 

Anal. Calcd for C26H45N3O2: C, 72.34; H, 10.51; N, 
9.73. Found: C, 72.02; H, 10.29; N, 9.56. 

EXAMPLE 20 

N-[3,5-bis[(l-Oxodecyl)amino]phenyl]-N-[2-oxo-2- ^ 
phenylmethoxy)ethyl]glycine phenylmethyl ester 

A mixture of 1.92 g (4.45 mmol) of N,N'-(5-amino- 
l,3-phenylene)bisdecanamide, 10.6 ml (0.061 mol) of 
benzyl bromoacetate, 2.4 g (11.1 mmol) of l,8-bis(dime- 
thylamino)-naphthalene and 0.19 g (1.25 mmol) of so- 65 
dium iodide in 50 ml of acetonitrile and 15 ml of DMF 
was stirred and refluxed under an argon atmosphere for 
36 hours. The solvents were removed at reduced pres- 


sure and the residue was dissolved in ethyl acetate. The 
extract was washed with 0.05N HC1, with NaHC03 
solution, dried and concentrated to a brown solid. Puri- 
fication by HPLC using 25% ethyl acetate-hexane gave 
0.9 g which was recrystallized from acetone-hexane to 
give 0.64 g (20% yield, mp 127°-129°) of N-[3,5-bis[(l- 
oxodecyl)amino]phenyl]-N-[2-oxo-2-(phenylmethox- 
y)ethyl]glycine phenylmethyl ester. 

Anal. Calcd for C44H61N3O6: C, 72.60; H, 8.45; N, 
5.7. Found: C, 72.28; H, 8.52; N, 5.71. 

EXAMPLE 21 

N-(Carboxymethyl)-N-3,5-bis[(l-oxodecyI)amino]- 
phenyfjglycine 

A mixture of 0.625 g (0.86 mmol) of N-[3,5-bis[(l- 
oxodecyl)amino]phenyl]-N-[2-oxo-2-(phenylmethox- 
y)ethyl]glycine phenylmethyl ester and 0.2 g of 10% 
palladium on carbon in 25 ml of THF was stirred in a 
hydrogen atmosphere at room temperature for 5 hours. 
The catalyst was removed by filtration and the filtrate 
was concentrated at reduced pressure to a solid which 
was recrystallized from methanol-water to give 0.29 g 
(62% yield, mp 100°-102°) of N-(carboxymethyl)-N- 
3, 5-bis[(l-oxodecyl)amino]glycine. 

Anal. Calcd for C30H49N3O6: C, 65.79; H, 9.02; N, 
7.67. Found: C, 65.21; H, 8.86; N, 7.58. 

EXAMPLE 22 
5-Nitro-l,3-benzenedicarboxylic acid ditetradecyl ester 

A mixture of 1.0 g (4.7 mmol) of 5-nitroisophthalic 
acid, 3.1 ml (10.3 mmol) of 1-bromotetradecane and 2.0 
g (15 mmol) of potassium carbonate in 40 ml of anhy- 
drous DMF was stirred and heated at 100° for 20 hours. 
Water was added to the cooled reaction mixture and the 
resultant solid was filtered and recrystallized from 
methylene chloride-methanol to give 2.1 g (74% yield, 
mp 60°-6V) of 5-nitro-l,3-benzenedicarboxylic acid 
ditetradecyl ester. 

Anal Calcd for C 3 6H 6 ]N06: C, 71.60; H, 10.18; N, 
2.32. Found: C, 71.68; H, 10.26; N, 2.34. 

Using this procedure the reaction of 5-nitroisoph- 
thalic acid with 1-bromodecane gave 5-nitro-l,3-ben- 
zenedicarboxylic acid didecyl ester (mp 48°-50°, Anal. 
Calcd for C28H45NO6: C, 68.40; H, 9.23; N, 2.85. 
Found: C, 67.68; H, 9.13; N, 2.86. 
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5-Amino-l,3-benzenedicarboxylic acid ditetradecyl 

ester 

A mixture of 2.09 g of 5-nitro-l,3-benzenedicarboxy- 5 
lie acid ditetradecyl ester and 0.5 g of 10% palladium on 
carbon in 80 ml of ethyl acetate and 25 ml of THF was 
shaken under an initial hydrogen pressure of 53 psi for 
17 hours. The catalyst was removed by filtration and 
the filtrate was concentrated to give 1.96 g of pure 10 
5-amino-l,3-benzenedicarboxylic acid ditetradecyl es- 
ter, mp 74*-75\ 

Anal. Calcd for C36H63NO4: C, 75.34; H, 11.06; N, 
2.44. Found: C, 75.49; H, 11.23; N, 2.49. 

Using this procedure, the hydrogenation of 5-nitro- 15 
1,3-benzenedicarboxylic acid didecyl ester gave 5- 
amino- 1,3-benzenedicarboxylic acid didecyl ester (mp 
72°-73° J Anal. Calcd for C28H47NO4: C, 72.84; H, 10.26; 
N, 3.03. Found: C, 73.09; H, 10.26; N, 2.99. 

20 

EXAMPLE 24 

N-[3,5-bis[(tetradecyloxy)carbonyl]phenylj-N-[2-oxo-2- 
(phenylmethoxy)ethyljglycine phenylmethyl ester and 
N-[[3,5-bis(tetradecyloxy)carbonyl]phenyl]glycine 

phenylmethyl ester 25 

A mixture of 1.96 g (3.4 mmol) of 5-amino- 1,3-ben- 
zenedicarboxylic acid ditetradecyl ester, 5.4 ml (34 
mmol) of benzyl bromoacetate, 1.8 g (8.5 mmol) of 
l,8-bis(dimethylamino) naphthalene and 0.2 g (1.36 3Q 
mmol) of sodium iodide in 40 ml of acetonitrile and 20 
ml of DMF was stirred at reflux for 48 hours. The sol- 
vents were removed at reduced pressure and the residue 
was dissolved in ethyl acetate. The extract was washed 
with 0.05N HC1 twice, with NaHC03 solution, dried 
and concentrated. The residue was purified by chroma- 
tography on silica get using 10% ethyl acetate-hexane 
to give 0.14 g of N-[[3,5-bis(tetradecyloxy)carbonyl]- 
phenyljglycine phenylmethyl ester and 0.43 g, mp 
57*-58°, of N-[3,5-bis[(tetradecyloxy)carbonyl]phenyI]- 


35 


phenyl- 
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N-[2-oxo-2-(phenylmethoxy)ethyl]glycine 
methyl ester. 

Anal. Calcd for C54H79NO8: C, 74.53; H, 9.15; N, 
1.61. Found: C, 74.50; H, 9.22; N, 1.63. 

EXAMPLE 25 

N-(Carboxymethyl)-N-[3,5-bis[(tetradecyloxy)car- 
bonyl]phenyl]glycine 

A mixture of 0.43 g of N-[3,5-bis[(tetradecyloxy)car- 
bonyl]phenyl]-N-[2-(phenylmethoxy)-2-oxoethyl]gly- 50 
cine phenylmethyl ester and 0.2 g of 10% palladium on 
carbon in 30 ml of ethyl acetate and 20 ml of THF was 
shaken under an initial hydrogen pressure of 51 psi for 
2 hours. The catalyst was removed by filtration and the 
filtrate was concentrated at reduced pressure to a solid 55 
which was recrystallized from methanol-water to give 
0.28 g (82% yield, mp 84°-87 ,> ) of N-(carboxy-methyl)- 
N- [3 ,5-bis[(tetradecyloxy)carbonyl]phenyl]glycine. 

Anal. Calcd for C4oH 6 7NO S : C, 69.63; H, 9.79; N, 
2.03. Found: C, 69.65; H, 9.81; N, 1.98. ^ 

EXAMPLE 26 

N-[[3,5-bis-(Tetradecyloxy)carbonyl]phenyl]glycine 

A mixture of 0.14 g of N-[[3,5-bis-(tetradecyloxy)car- 
bonyljphenylglycine phenylmethyl ester and 0.2 g of 65 
10% palladium on carbon in 15 ml of ethyl acetate and 
10 ml of THF was shaken under an initial hydrogen 
pressure of 55 psi for 75 minutes. The catalyst was re- 


moved by filtration and the filtrate was concentrated at 
reduced pressure to give 0.10 g (83% yield, mp 88°-89°) 
of N-[[3 , 5 -bis-(tetradecyloxy)carbonyl]phenyl]glycine. 

Anal. Calcd "for C 3 8H 6 5N0 6 : C, 72.23; H, 10.37; N, 
2.22. Found: C, 72.54; H, 10.46; N, 2.26. 

EXAMPLE 27 
3,5-Didecylbenzenamine 

To 5.2 g (0.011 mol) of nonyl triphenylphosphonium 
bromide suspended in 100 ml of anhydrous THF stirred 
in an ice bath under an argon atmosphere was added 
dropwise over 15 minutes 7.0 ml (0.011 mol) of 1.6M 
butyl lithium in hexane. The reaction mixture was 
stirred in the ice bath for 30 minutes and a solution of 
0.97 g (0.0054 mol) of 5-nitroisophthaldehyde in 15 ml 
of THF was added dropwise over 15 minutes. The 
reaction mixture was stirred at room temperature for 17 
hours and then the solvent was removed at reduced 
pressure. The residue was treated with 10 ml of IN HC1 
and the product was extracted with ethyl acetate. The 
dried extract was concentrated at reduced pressure and 
the crude product was purified by chromatography on 
100 g of silica gel using 20% methylene chloride-hexane 
to give 1.79 g (78% yield) of the desired olefin as an oil. 
This olefin and 0.5 g of 10% palladium on carbon in 75 
ml of THF was shaken under an initial hydrogen pres- 
sure of 53 psi for 4 hours. The catalyst was removed by 
filtration and the filtrate was concentrated under re- 
duced pressure to give 1.6 g of 3,5-didecylbenzenamine 
as a tan oil. The mass and nmr spectra were consistent 
with the structure. 

Using this procedure, the reaction of octadecyl tri- 
phenylphosphonium bromide and butyl lithium gave 
the Wittig reagent, which was allowed to react with 
5-nitroisophthaldehyde. The purified intermediate thus 
obtained was hydrogenated to yield 3,5-dinonadecyI- 
benzenamine (mp 51°-53°, Anal. Calcd for C44H83N: C, 
84.40; H, 13.36; N, 2.24. Found: C, 84.46; H, 13.15; N, 
2.18. 

Using this procedure, the reaction of octadecyl tri- 
phenylphosphonium bromide and butyl lithium gave 
the Wittig reagent, which was allowed to react with 
3-nitrobenzaldehyde. The purified intermediate thus 
obtained was hydrogenated to yield 3-nonadecyIben- 
zenamine (mp SO'-Sl", Anal. Calcd for C25H45N: C, 
83.49; H, 12.61; N, 3.89. Found: C, 83.50; H, 12.79; N, 
3.86. 

EXAMPLE 28 

N-(3,5-Didecylphenyl)-N-[2-oxo-2-(phenylmethoxy)e- 
thyfjglycine phenylmethyl ester 

A mixture of 1.6 g (4.28 mmol) of 3,5-didecylbenzena- 
mine, 6.8 ml (0.0428 mol) of benzylbromoacetate, 3.0 g 
(0.021 mol) of potassium carbonate and 0.65 g (4.28 
mmol) of sodium iodide in 50 ml of DMF was stirred 
and heated at 85° for 46 hours. The solvent was re- 
moved at reduced pressure and water was added to the 
residue. The product was extracted with ethyl acetate 
and the dried extract was concentrated at reduced pres- 
sure to an oil. Purification by HPLC using 10% ethyl 
acetate-hexane gave 1.69 g (59% yield) of N-(3,5- 
didecy!phenyl)-N-[2-oxo-2-(phenylmethoxy)]glycine 
phenylmethyl ester as a yellow oil. 

Anal. Calcd for C44H63NO4: C, 78.88; H, 9.48; N, 
2.09. Found: C, 78.71; H, 9.58; N, 1.97. 
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N-(C^boxymethyl)-N-(3,5-didecylphenyl)glycine 

A mixture of 1.65 g of N-(3,5-didecylphenyl)-N-[2- 
(phenylmethoxy)-2-oxoethyl]glycine phenylmethyl 
ester and 0.5 g of 10% palladium on carbon in 100 ml of 
THF was shaken under an initial hydrogen pressure of 
53 psi for 5 hours. The catalyst was removed by filtra- 
tion and the filtrate was concentrated at reduced pres- 
sure to a solid which was recrystallized from methanol- 
water to give 0.98 g (81% yield, mp 78°-81°) of N-(car- 
boxymethyl)-N-(3,5-didecylphenyl) glycine. 

Anal. Calcd for C 30 H5iNO 4 .0.5H2O: C, 72.25; H, 
10.51; N, 2.80; H 2 0, 1.80. Found: C, 72.44; H,10.93; N, 
2.65; H 2 0, 2.27. 

EXAMPLE 30 
4-[3,5-bis(decyloxy)phenyl]2,6-morpholinedione 

To 2.0 g (3.83 mmol) of N-(carboxymethyl)-N-[3,5- 
bis(decyloxy)phenyl]glycine in 100 ml of methylene 
chloride stirred at room temperature was added 0.9 g 
(4.37 mmol) of dicyclohexylcarbodiimide The reaction 
mixture was stirred at room temperature for 17 hours. 
After cooling in an ice bath, the precipitate was re- 25 
moved by filtration and the filtrate was concentrated at 
reduced pressure to a solid which was recrystallized 
from hexane to give 1.7 g (88% yield, mp 62*-62°) of 
4-[3,5-bis(decyloxy)pheny!]2,6-morpholinedione. 

Anal. Calcd for C30H49NOS: C, 71.53; H, 9.80; N, 30 
2.78. Found: C, 71.76; H, 10.03; N, 2.84. 

EXAMPLE 31 

N-(2-Methoxy-2-oxoethyl)-N-[3,5-bis(decyloxy)- 

phenyfjglycine 35 

A solution of 0.469 g of 4-[3,5-bis(decyloxy> 
phenyI]2,6-morpholinedione in 50 ml of methanol was 
wanned to 50* and then was left at room temperature 
for 17 hours. The solvent was removed at reduced pres- 
sure to give 0.44 g, mp 61 0 -62 0 of pure N-(2-methoxy-2- 40 
oxoethyl)-N-[3,5-bis(decyloxy )phenyl]glycine. 

Anal. Calcd for C31H53NO6: C, 69.50; H, 9.97; N, 
2.61. C, 69.30; H, 10.01; N, 2.62. 


EXAMPLE 32 

N-(Carbamoylmethyl)-N-[3,5-bis(decyloxy)phenyl]gly- 
cine ammonium salt 

Into a solution of 0.50 g of 4-[3,5-bis(decyloxy)- 
phenyl]2,6-morpholinedione dissolved in 50 ml of meth- 
ylene chloride stirred at room temperature was bubbled 
ammonia gas for 10 minutes. After standing at room 
temperature for 17 hours, the precipitate was removed 
by filtration to give 0.51 g, mp 149°- 152° of pure N- 
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50 


(carboxymethyl)-N-[3,5-bis(decyloxy)phenyl]glycine 
ammonium salt. 

Anal. Calcd for C30H52N2O5-NH3: C, 67.00; H, 10.31; 
N, 7.81. Found:* C, 67.18; H, 10.29; N, 7.71. 

EXAMPLE 33 

N-(2-Diethylaminoethoxy-2-oxoethyl)-N-[3,5-bis(- 
decyloxy)phenyl]glycine monohydrochloride salt 

A solution of 0.43 g (0.85 mmol) of 4-[3,5-bis(- 
decyloxy)phenyl]2,6-morpholinedione and 0.23 ml (1.71 
mmol) of N,N-diethylethanolamine in 40 ml of methy- 
lene chloride was kept at room temperature for 3.5 
days. The solvent was removed at reduced pressure and 
the residue was dissolved in ethyl acetate. The extract 
was washed with water and then with 0.5N HC1, dried 
and concentrated at reduced pressure to a yellow foam 
which was dissolved in ether and cooled. Filtration 
gave 0.46 g (82% yield, mp 89*-91°) of N-(2-die- 
thylaminoethoxy-2-oxoethyl)-N-[3,5-bis(decyloxy)- 
phenyfjglycine monohydrochloride salt 

Anal. Calcd for CseHe^Oe.HCl: C, 65.78; H, 9.97; 
N, 4.26; C1-, 5.39. Found: C, 66.19; H, 10.17; N, 4.20; 
C1-, 5.11. 

EXAMPLE 34 
3-(Octadecyloxy)benzenairiine 

a) A mixture of 4.0 g (0.029 mol) of 3-nitrophenol, 
10.5 g (0.032 mol) of 1-bromooctadecane and 6.0 g 
(0.043 mol) of anhydrous potassium carbonate in 75 
ml of anhydrous DMF was stirred and heated at 
75° for 23 hours. The solvent was removed at re- 
duced pressure and water was added to the residue. 
The product was extracted with ether and the 
dried extract was concentrated at reduced pressure 
to a solid which was purified by HPLC using 15% 
methylene chloride-hexane to give 9.0 g (80% 
yield) of 3-(octadecyloxy)nitrobenzene. 

b) This was dissolved in 150 ml of THF, 2.0 g of 10% 
palladium on carbon was added and the mixture 
was shaken under an initial hydrogen pressure of 52 
psi for 5.5 hours when uptake ceased. The catalyst 
was removed by filtration and the filtrate was con- 
centrated at reduced pressure to a solid which was 
recrystallized from methanol to give 7.7 g (92% 
yield, mp 77°-78°) of 3-(octadecyloxy)benzena- 
mine. 

The compounds in Table 9 were prepared by alkyla- 
tion of 3-nitrophenol with the required bromide using 
the procedure of Example 34a. Hydrogenation of the 
nitro compounds (in Table 9 ) as in procedure 34b gave 
the anilines in Table 10. 


TABLE 9 


XT 


no 2 


Ex. 


Microanalytical Data 


Calcd 


Found 


mp('C) E.F. 


H 


N 


H 


•Not obtained 


N 


34a OC10H21 oi* Ci6H 2 5N0 3 N.O* 

34b 0(CH 2 )2O-2-Naphthyl 110-112 Ci 8 H| 5 N0 4 69.89 4.89 4.53 69.69 4.74 4.24 

34c 0(CH2)30C6H4-3-Ci 5 H3i 49-51 C30H45NO4 74.50 9.38 2.90 74.34 9.15 2.89 
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TABLE 10 



NH 2 


Microanalytical Data 


Calcd Found 


Ex. R mp CC.) E.F. C H N C H N 

34d OC10H21 49-52 C16H27NO N.O.* 

34e 0(CH 2 ) 2 0-2-Naphthyl 145-147 C 18 Hi 7 N0 2 77.40 6.13 5.01 77.28 6.19 4.87 

34f 0(CH 2 ) 3 OC 6 H4>3-Ci5H3i 64-66 C30H47NO2 79.42 10.44 3.09 79.04 10.50 3.15 

•Not Obtained 


EXAMPLE 35 

N-(2-Methoxy-2-oxoethyl)-N-[3-octadecyloxy)- 
phenyl]glycine methyl ester 

A mixture of 1.0 g (2.77 mmol) of 3-(octadecyloxy)- 2 o 
benzenamine, 0.8 ml (8.3 mmol) of methyl bromoace- 
tate, 1.5 g (6.9 mmol) of l,8-bis(dimethylamino)naph- 
thalene and 0.116 g (0.78 mmol) of sodium iodide in 15 
ml of acetonitrile was stirred at reflux under an argon 
atmosphere for 20 hours. The reaction mixture was 2 5 
diluted with 50 ml of toluene and washed with 0.05N 
HC1, with sainted NaHCC>3 solution dried and concen- 
trated at reduced pressure to a solid which was recrys- 
tallized from ether-hexane three times to give 0.61 g 
(44% yield, mp 75°-77°) of N-(2-methoxy-2-oxoethyl> 30 
N-[3-(octadecyloxy)phenyl]glycine methyl ester. 

Anal. Calcd for C3oH S iN0 5 : C, 71.25; H, 10.16; N, 
2.77. Found: C, 71.01; H, 10.14; N, 2.83. 

The compounds in Table 11 were prepared by the. 
procedure of Example 35. 

TABLE 11 


N(CH 2 COOR') 2 


EXAMPLE 36 

N-(CarboxymethyI)-N-[3-(octadecyloxy)phenyI]gly- 

cine 

A solution of 0.56 g (1.11 mmol) of N-(2-methoxy-2- 
oxoethyl)-N- [3-(octadecyloxy)phenyl] glycine methyl 
ester and 4.4 ml (4.4 mmol) of IN NaOH in 50 ml of 
methanol was stirred at reflux under an talon atmo- 
sphere for 75 minutes. After standing at room tempera- 
ture for 17 hours the precipitate was removed by filtra- 
tion. The solid was suspended in 100 ml of IN HC1 and 
extracted with ethyl acetate. The dried extract was 
concentrated at reduced pressure and the resultant solid 
was recrystallized from methanol-water to give 0.31 g 
(60% yield, mp 135°-138°) of N-(carboxymethyl)-N-[3- 
(octadecyloxy)phenyl]glycine. 

Anal. Calcd for C28H47NO5: C, 70.40; H, 9.92; N; 
2.93. Found: C, 70.75; H, 10.23; N, 2.97. 

The compounds in Table 12 were prepared using the 
procedure of Example 36 if the precursor was a methyl 



Microanalytical Data 


Calcd 


Found 


Ex. 

R 

R' 

mp CC.) 

E.F. 

C 

H 

N 

C 

H 

N 

35a 

OC10H21 

CH 3 

56-57 

C22H 3 5N05 

67.15 

8.96 

3.56 

67.12 

9.17 

3.48 

35b 

OCOC l7 H 35 

Bz 

60-63 

C«Hs7N06 

75.08 

8.55 

2.08 

74.92 

8.61 

2.11 

35c 

OCONHC17H35 

Bz 

63-64 

C42H58N 2 0 6 

73.44 

8.51 

4.08 

73.22 

8.32 

4.08 

35d 

CONHC10H21 

CH 3 

72-74 

C2 3 H 3 6N 2 0 S 

65.69 

9.63 

6.66 

64.88 

8.51 

6.39 

35e 

NHCONHC1SH37 

Bz 

72-75 

C 43 H6iN 3 0 3 

73.78 

8.78 

6.00 

73.64 

8.70 

5.88 

35f 

C19H39 

Bz 

oil 

C4 3 H«iN04 




N.O. 



35g 

0(CH2)20-2-NaphthyI 

Bz 

69-71 

C36H33NO6 

75.11 

5.78 

2.43 

74.73 

5.56 

2.38 

35h 

CONH-l-Adamantyl 

Bz 

115-117 

C 35 H 3 gN20 5 

74.18 

6.76 

4.94 

74.10 

6.80 

4.88 

35i 

0(CH2)30C6H4-3-C JS H3i Bz 

51-53 

C4SH63N06 

76.87 

8.47 

1.87 

77.06 

8.37 

1.76 

•Not Obtained 


55 ester or the procedure of Example 38 if the precursor 
was a benzyl ester. 

TABLE 12 


Ex. 


R^^?\^N(CH 2 COOH) 2 

Xjf 


Microanalytical Data 


Calcd 


Found 


mp(°C.) E.F. 


H 


N 


H 


N 


36a OCioKfei 
36b OCOC 17 H 35 
36c OCONHCi7H 35 


142-145 C 20 H 3 iNO 5 65.73 8.55 3.83 85.66 8.76 3.85 
131-133 C 28 H4sN06 68.40 9.23 2.85 68.15 9.49 3.01 
166-169 C2sH46N 2 0 6 66.37 9.15 5.53 66.40 9.05 5.62 


Ex. R 


53 
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TABLE 12-continued 


mp(°C.) E.F. 


N(CH 2 COOH) 2 


Microanalytical Data 


Calcd 


Found 


H 


N 


H 


N 


36d CONHC10H21 152-154 C21H32N2O5 64.26 9.22 7.14 64.27 8.37 7.13 

36e NHCONHC18H37 152-155 C29H49N3O5 67.02 9.50 8.08 67.23 9.56 8.10 

36f C19H39 123-125 C29H49NO4 73.22 10.38 2.94 73.18 10.43 2.97 

36g 0(CH2)20-2-Naphthyl 147-149 C22H21NO6 66.25 5.35 3.54 66.90 5.47 3.51 

36h CONH-l-Adamantyl 154-156 C21H26N2O5 65.27 6.78 7.25 65.20 6.67 7.37 

36i 0(CH 2 )30C6H4-3-CisH 3 i 129-132 C34HS1NO6 71.67 9.02 2.06 71.53 9.17 2.35 
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EXAMPLE 37 


EXAMPLE 39 


N-[3-(Octadecyloxy)phenyl]-N-[2-oxo-2-(phenylme- 
thoxy)ethyl]glycine phenylmethyl ester 

A mixture of 5.5 g (0.015 mol) of 3-(octadecyloxy)- 
benzenamine, 7.3 ml (0.046 mol) of benzyl bromoace- 
tate, 8.2 g (0.038 mol) of l,8-bis(dimethylamino)naph- 
thalene, 0.64 g (4.26 mmol) of sodium iodide in 100 ml 25 
of anhydrous acetonitrile and 25 ml of anhydrous DMF 
was stirred at reflux under an argon atmosphere for 48 
hours. The solvents were removed at reduced pressure 
and the residue was dissolved in ethyl acetate and 
washed with 0.05N HC1, with saturated NaHCC>3 solu- 30 
tion dried and concentrated at reduced pressure. Purifi- 
cation by HPLC using 15% ethyl acetate-hexane gave, 
after recrystallization of the combined pure fractions 
from ether-hexane, 6.56 g (69% yield, mp 55°-57°) of 
N-[3-(octadecyloxy)phenyl]-N-[2-oxo-2-(phenylme- 35 
thoxy)ethyl]glycine phenylmethyl ester. 

Anal. Calcd for C42H59NO5: C, 76.67; H, 9.04; N, 
2.13. Found: C, 76.40; H, 9.01; N, 1.78. 


40 


EXAMPLE 38 

N-(Carboxymethyl)~N-[3-(octadecyloxy)phenyl]gly- 
' cine from the phenylmethyl ester 

A mixture of 6.9 g (0.01 mol) of N-[3-(octadecyloxy> 
phenyl]-N-2[-oxo-2-(phenylmethoxy)ethyI]glycine phe- 
nylmethyl ester and 1.0 g of 10% palladium on carbon 45 
in 150 ml of THF was shaken under an initial hydrogen 
pressure of 50 psi until uptake ceased after 5 hours. The 


N-(CarboxymethyI)-N-(4-tetradecylphenyl)glycine 

A mixture of 1.0 g (3.45 mmol) of 4-tetradecylphenyl 
aniline (Aldrich Chemical Company), 5.0 ml (0.052 
mol) of methyl bromoacetate, 0.95 g (6.9 mmol) of po- 
tassium carbonate and 0.5 g (3.45 mmol) of sodium 
iodide in 15 ml of DMF was stirred and heated at 100° 
for 45 hours. The solvent was removed at reduced pres- 
sure and water was added to the residue. The product 
was extracted with ethyl acetate and the extract was 
washed with sodium bisulfite solution, dried and con- 
centrated. The residue was purified by chromatography 
on silica gel using 25% ethyl acetate-hexane to give 0.7 
g of N-(2-methoxy-2-oxoethyl)-N-(4-tetradecyl- 
phenyl)glycine methyl ester. This dimethyl ester was 
hydrolyzed by treatment with 1.5 ml of 6N NaOH in 50 
ml of methanol. The mixture was warmed briefly to 
dissolve the ester and then was kept at room tempera- 
ture for 3 days. The solvent was removed at reduced 
pressure and the residue was acidified to pH 2. The 
product was extracted with ethyl acetate and the dried 
extract was concentrated at reduced pressure to a solid 
which was recrystallized from methanol-water to give 
0.26 g, mp 160°-165°, of N-carboxymethyl)-N-(4-tet- 
radecylphenyl)glycine. 

Anal. Calcd for C24H39NO4: C, 71.07; H, 9.69; N, 
3.45. Found: C, 70.58; H, 9.73; N, 3.43. 

The compounds in Table 13 were prepared using the 
procedure of Example 39. 

TABLE 13 


N(CH 2 COOH) 2 



Ex. 


mpCC.) E.F. 


Microanalytical Data 


Calcd 


Found 


H 


N 


H 


N 


39a H 152-154 CioHnN0 4 

39b C4H9 107-109 C14H19NO4 63.38 

39c C 8 Hi7 130-140 CigH 2 7N0 4 67.26 

39d Ci 0 H 2I 112-115 C 2 oH 3 iN0 4 68.74 


known compound 

7.22 5.28 63.52 7.31 5.27 

8.47 4.36 66.73 8.23 4.38 

8.94 4.01 68.38 8.84 3.96 


catalyst was removed by filtration and the filtrate was 
concentrated at reduced pressure to a solid which was 65 
recrystallized from ethyl acetate to give 4.43 g (88% 
yield, mp 130°-133 ,> ) of N-(carboxymethyl)-N-[3-(oc- 
tadecyloxy)phenyl]glycine. 


EXAMPLE 40 

3-Amino-N-octadecylbenzamide 

To a mixture of 1.45 g (5.38 mmol) of octadecylamine 
and 1.1 ml (8 mmol) of triethylamine in 20 ml of methy- 
lene chloride stirred and cooled in an ice bath was 
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added 1.00 g (5.38 mmol) of 3-nitrobenzoyl chloride in 
30 ml of methylene chloride. The reaction mixture was 
stirred at room temperature for 17 hours and then was 
washed with IN HCL Some of the product was insolu- 
ble and was removed by filtration. The methylene chlo- 5 
ride layer was concentrated at reduced pressure to give 
additional product which was combined with the origi- 
nal insoluble product and recrystallized from methanol 
to give 0.86 g, mp 98°-99°, of 3-nitro-N-octadecylben- 
zamide. This and 0.3 g of 10% palladium on carbon in 10 
125 ml of THF was shaken under an initial hydrogen 
pressure of 52 psi until uptake ceased after 75 minutes. 
The catalyst was removed by filtration and the residue 
was recrystallized from methanol-water to give 0.6 g, 
mp 76°-77% of 3-amino-N-octadecylbenzamide. 15 

Anal. Calcd for C25H44N2O: C, 77.26; H, 11.41; N, 
7.21. Found: C, 77.07; H, 11.24; N, 7.03. 

Using this procedure 3-nitrobenzoyl chloride was 
treated with decylamine to give 3-nitro-N-decylbenza- 
mide, mp 86°-88°, which was hydrogenated to give 
3-amino-N-decylbenzamide, mp 56 tt -58°, which gave 
nmr and mass spectra consistent with the structure. 

Using this procedure 3-nitrobenzoyl chloride was 
treated with 1-adamantan amine to give 3-nitro-N-tricy- 
clo [3.3.1.1/3 f 7/]dec-l-ylbenzamide (mp 157°-159°, 23 
Anal. Calcd for C17H20N2O3: C, 67.98;; H, 6.71; N, 9.33. 
Found: C, 67.22; H, 6.68; N, 9.34) which was hydroge- 
nated to give 3-amino-N-tricyclo [3.3.1.1/3,7/]dec-l- 
ylbenzamide (mp 172°-173°, Anal. Calcd for _ 0 
C17H22N2O: C, 75.52; H, 8.20; N, 10.36. Found: C, 
75.47; H, 8.27; N, 10.35. 

EXAMPLE 41 

N-[3-[(Octadecylamino)carbonyl3phenyl-N-[2-oxo-2- 35 
(phenylmethoxy)ethyl]glycine phenylmethyl ester 

A mixture of 0.6 g (1.54 mmol) of 3-amino-N- 
octadecylbenzamide 1.2 ml (7.72 mmol) of benzyl 
bromoacetate, 1.32 g (6.16 mmol) of l,8-bis(dime- 
thylamino)naphthalene and 0.23 g (1.54 mmol) of so- 40 
dium iodide in 40 ml of acetonitrile was stirred at reflux 
for 65 hours. The solvent was removed at reduced pres- 
sure and the residue was dissolved in ethyl acetate and 
washed with 0.05N HC1, with saturated NaHC03 solu- 
tion, dried and concentrated to a solid. Chromatogra- 45 
phy on 70 g of 230—400 mesh silica gel using 30% ethyl 
acetate-hexane gave 0.4 g (38% yield, mp 70°-71°) of 
N-3-[(octadecylamino)carbonyl]-N-[2-oxo-2-(phenyl~ 
methoxy)ethyl]glycine phenylmethyl ester. 

Anal. Calcd for C43H60N2O5: C, 75.40; H, 8.83; N, 
4.09. Found: C, 75.13; H, 8.83: N, 4.19. 
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EXAMPLE 42 

N-(Carboxymethyl)-N-[3-(octadecylamino)carbonyl]- 

phenyl]glycine 

A mixture of 0.4 g of N-3-[(octadecylamino)car- 
bonyl]-N-[2-oxo-2-(phenylmethoxy)ethyl]glycine phe- 
nylmethyl ester and 0.2 g of 10% palladium on carbon 
in 40 ml of ethyl acetate was shaken under an initial 60 
hydrogen pressure of 53 psi until uptake ceased after 2 
hours. The catalyst was removed by filtration and the 
filtrate was concentrated at reduced pressure to a solid 
which was recrystallized from methanol-water to give 
0.22 g, mp 143°- 147°, of N-(carboxymethyl)-N-[3-(oc- 65 
todecylaraino)carbonyl]phenyl]glycine. 

Anal. Calcd for C29H48N2O5: C, 69.01; H, 9.59; N, 
5.55. Found: C, 68.96; H, 9.57; N, 5.54. 


N-(3-Nitrophenyl)octadecanamide 

To 2,0 g (14.5 mmol) of 3-nitroaniline and 4.5 ml (32 
mmol) of triethylamine in 60 ml of methylene chloride 
stirred at room temperature was added 5.4 ml (16 mmol) 
of octadecanoyl chloride in 10 ml of methylene chlo- 
ride. The reaction mixture was kept at room tempera- 
ture for 18 hours and then was washed with IN HC1, 
dried and concentrated at reduced pressure to a solid. 
Recrystallization from methanol gave 5.6 g (95% yield, 
mp 75°-76°) of N-(3-nitrophenyI) octadecanamide. 

Anal. Calcd for C24H40N2O3: C, 71.25; H, 9.97; N, 
6.92. Found: C, 71.10; H, 10.25; N, 6.70. 

EXAMPLE 44 

N-(3-Aminophenyl)octadecanamide 

A mixture of 5.5 g of N-(3-nitrophenyl)octadecana- 
mide and 0.6 g of 10% palladium on carbon in 100 ml of 
ethyl acetate was shaken under an initial hydrogen pres- 
sure of 52 psi until uptake ceased after 23 hours. The 
catalyst was removed by filtration and the filtrate was 
concentrated at reduced pressure to a solid which was 
recrystallized from methanol-water to give 4.6 g (90% 
yield, mp 98"- 102") of N-(3-aminophenyl)octadecana- 
mide. 

Anal. Calcd for: C24H42N2O: C, 76.95; H, 11.30; N, 
7.48. Found: C, 76.90; H, 11.27; N, 7.56. 

EXAMPLE 45 

N-(2-Methoxy-2 
-oxoethyl)-N-[3-[(l-oxooctadecyl)amino]phenyl]gly- 
cine methyl ester 

A mixture of 2.0 g (5.3 mmol) of N-(3-aminophenyl- 
)octadecanamide, 2.5 ml (26.5 mmol) of methyl brom- 
oacetate, 4.5 g (21 mmol) of l,8-bis(dimethylamino)- 
naphthalene and 0.8 g (5.3 mmol) of sodium iodide in 
100 ml of acetonitrile was stirred at reflux under an 
argon atmosphere for 46 hours. The solvent was re- 
moved at reduced pressure and the residue was dis- 
solved in~ ethyl acetate. The extract was washed with 
0.05N HC1, dried and concentrated at reduced pressure 
to a solid which was recrystallized twice from me- 
thanol-water to give 1.83 g (67% yield, mp 78°-79°) of 
N-(2-methoxy-2-oxoethyl)-N-[3- [( 1 -oxooctadecyl- 
)amino]phenyl]glycine methyl ester. 

Anal. Calcd for C30H50N2O5: C, 69.46; H, 9.72; N, 
5.40. Found: C, 69.45; H, 9.48; N, 5.31. 

EXAMPLE 46 

N-(Carboxymethyl)-N- [3-[( 1 -oxooctadecyl)arainoj- 
phenyl]glycine 

A mixture of 1.8 g N-(2-methoxy-2-oxoethyl)-N-[3- 
[(l-oxooctadecyl)amino]phenyl]glycine methyl ester 
and 2.4 ml of 6N NaOH in 30 ml of dioxane and 30 ml 
of methanol was heated to dissolve the solid and left at 
room temperature for 18 hours. The solid which precip- 
itated was filtered, treated with IN HC1 and filtered 
again. Recrystallization from methanol-THF-water 
gave 1.35 g (79% yield, mp 133°-140°) of N-(carbox- 
ymethyl)-N-[3-[(l-oxooctadecyl)amino]phenyl]glycine. 

Anal. Calcd for C28H46N2O5: C,68.54; H,9.45; 
N,5.71. Found: C, 68.59; H, 9.63; N, 5.72. 
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N-(3-Hydroxyphenyl)-N-(2-methoxy-2-oxoethyl(gly- 
cine methyl ester 

A mixture of 1.85 g (9.3 mmol) of 3-benzyloxyaniline, 
4.4 m] (46.5 mmol) of methyl bromoacetate, 8.0 g (37 
mmol) of l,8-bis(rilmetJiylamino)naphthalene and 1.4 g 
(9.3 mmol) of sodium iodide in 100 ml of acetonitrile 
was stirred at reflux for 41 hours. The solvent was re- 
moved at reduced pressure and the residue was dis- 
solved in ethyl acetate. The extract was washed with 
0.05N HC1, with saturated NaHCC>3 solution, dried and 
concentrated to an oil. Purification by chromatography 
on silica gel using 30% ethyl acetate-hexane gave 2.73 g j 5 
(88% yield) of N-[3-(phenylmethoxy)phenyl]-N-(2- 
methoxy-2-oxoethyl)glycine methyl ester. The nmr and 
mass spectra were consistent with the structure. This 
material and 0.5 g of 10% palladium on carbon in 60 ml 
of ethyl acetate was shaken under an initial hydrogen 20 
pressure of 53 psi until uptake ceased after 24 hours. 
The catalyst was removed by filtration and the filtrate 
was concentrated at reduced pressure to an oil which 
was purified by chromatography on silica gel using 
50% ethyl acetate-hexane to give 1.15 g (58% yield) of 25 
N-(3-hydroxyphenyl)-N-[2-methoxy-2-oxoethyl)gly- 
cine methyl ester as an oil. The nmr spectrum was con- 
sistent with the structure. 
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45 


EXAMPLE 48 

N-(2-Methoxy-2-oxoethyl)-N-[3-[(Z)-(9-octadecenyI- 
)oxy]phenyl]glycine methyl ester 

A mixture of 0.24 g (0.95 mmol) of N-(3-hydroxy- 
phenyl)-N-(2-methoxy-2-oxoethyl)glycine methyl ester, 
0.33 g (1 mmol) of oleyl bromide, 0.15 g (1 mmol) of 35 
sodium iodide and 0.41 g (3 mmol) of potassium carbon- 
ate in 10 ml of acetone was stirred at reflux under argon 
for 18 hours. DMF (5 ml) was added and reflux was 
continued for 3 days. The solvents were removed at 
reduced pressure and the residue was dissolved in ethyl 40 
acetate. The extract was dried and concentrated at re- 
duced pressure to an oil which was purified by chroma- 
tography on 230-400 mesh silica gel using 25% ethyl 
acetate-hexane to give 0.25 g (50% yield, mp 36°-37°) of 
N-(2-methoxy- 2-oxoethyl)-N-[3-[<Z)-(9-octadecenyl- 
)oxy]phenyl]gIycine methyl ester. The nmr and mass 
spectra were consistent with the structure. 

Using this procedure, the reaction of N-(3-hydrox- 
yphenyl-N-(2-methoxy-2-oxoethyl)glycine methyl ester 
with linoleyl bromide gave N-(2-methoxy-2-oxoethyl)- 
N-[3-[(9Z, 12Z)-(9, 1 2-octadecadienyl]oxy]phenyl]gly- 
cine methyl ester as an oil. The structure was confirmed 
by nmr and mass spectra. 

EXAMPLE 49 55 

N(Carboxymethyl)-N-[3-[(Z)-9-octadecenyl)oxy]- 
phenyljglycine 

A mixture of 0.29 g (0.57 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-[(Z)-(9-octadecenyl)oxy]phenyl]glycine 60 
methyl ester and 0.4 ml (2.4 mmol) of 6N NaOH in 2 ml 
of dioxane and 10 ml of methanol was warmed to dis- 
solve the solid and left at room temperature for 16 
hours. The solid was stirred with IN HC1, filtered again 
and recrystallized from ethyl acetate-methanol-hexane 65 
to give 0.22 g, mp 128°-135°, of N-(carboxymethyl)-N- 
[3-(Z)-(9-octadecenyl) oxyjphenylglycine. The nmr and 
mass spectra were consistent with the structure. 
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Using this procedure, base hydrolysis of N-(2- 
methoxy-2-oxoethyl)-N-[3-[(9Z, I2Z>(9, 12- 
octadecadienyl]oxy]phenyl]glycine methyl ester gave 
N-(carboxymefhyl)-N-[3-[(9Z, 12Z)-(9,12- 
octadecadienyl]oxy]phenyl]glycine as a semisolid. The 
structure was confirmed by nmr and mass spectra. 

EXAMPLE 50 

N-(3-Aminophenyl)-N-(2-methoxy-2-oxoethyl)glycine 

methyl ester 

A mixture of 5.0 g (0.036 mol) of 3-nitroaniline, 1 1 ml 
(0.11 mol) of methyl bromoacetate and 10 ml of diiso- 
propylmethyl amine in 10 ml of acetonitrile was stirred 
at reflux under an argon atmosphere for 3 days. The 
solvent was removed at reduced pressure and the resi- 
due was dissolved in ethyl acetate and washed with 
0.1N HC1, with saturated NaHC03 solution, dried and 
concentrated at reduced pressure to an oil. Purification 
by HPLC using 5% ethyl acetate-hexane gave 4.95 
g(49% yield, mp 54°-57°) of N-(3-nitrophenyl)-N-(2- 
methoxy-2-oxoethyl)g!ycine methyl ester. The nmr 
spectrum was consistent with the structure. This mate- 
rial and 0.5 g of 10% palladium on carbon in 100 ml of 
ethyl acetate was shaken under an initial hydrogen pres- 
sure of 53 psi for 23 hours. The catalyst was removed by 
filtration and the filtrate was concentrated at reduced 
pressure to 4.0 g of pure N-(3-aminophenyl)-N-(2- 
methoxy-2-oxoethyl)glycine methyl ester. The nmr 
spectrum was consistent with the structure. 

EXAMPLE 51 

N-(Carboxymethyl)-N~[3-[(Z)-( 1 -oxo-9-octadecenyl- 
)amino]phenyl]glycine 

To a solution of 0.486 g (1.94 mmol) of N-(3-amino- 
phenyl)-N-(2-methoxy-2-oxoethyl) glycine methyl ester 
and 0.56 ml (4 mmol) of triemylamine in 25 ml of meth- 
ylene chloride stirred at room temperature was added 
0.86 ml (2.6 mmol) of oleoyl chloride (70%). The reac- 
tion mixture was stirred at room temperature for 3 
hours and then was washed with IN HC1, dried and 
concentrated to an oil. Purification by chromatography 
on silica gel using 50% ethyl acetate-hexane gave 0.97 g 
of N-(2-methoxy-2-oxoethyl)-N-3-[(Z)-(l-oxooc- 
tadecenyl)amino]phenyl]glycine methyl ester. This ma- 
terial was hydrolyzed by treatment with 1.6 ml (9.6 
mmol) of 6N NaOH in 20 ml of methanol and 10 ml of 
dioxane at room temperature for 17 hours. The solvents 
were removed at reduced pressure and the residue was 
stirred with excess IN HC1. The product was removed 
by filtration and recrystallized from methanol-water to 
give 0.75 g of N-(carboxymethyl)-N-[3-[(Z)-(l-oxo-9- 
octedecenyl)amino]phenyl]glycine as a waxy solid. 

Anal. Calcd for C28H44N2O5: C, 68.82; H, 9.08; N, 
5.73. Found: C, 67.60; H, 8.79; N, 5.49. 

Using this procedure, the reaction of N-(3-amino- 
phenyl)-N-(2-methoxy-2-oxoethyl)glycine methyl ester 
with linoleyl chloride gave N-(carboxymethyl)-N-[3- 
[(9Z, 12Z)-( 1 -oxo-9, 1 2-oc tadecadie nyl)amino] phen yl] g- 
lycine (mp 135*- 140°, Anal. Calcd for C28H42N2O5: C, 
69.11; H, 8.70; N, 5.76. Found: C, 69.03; H, 8.79; N, 5.79. 

EXAMPLE 52 

3-Hydroxy-5-(octadecyloxy)benzoic acid phenylmethyl 

ester 

A mixture of 30 g (0.123 mol) of 3,5-dihydroxyben- 
zoic acid phenylmethyl ester, 40.9 g (0.123 mol) of 1- 


bromooctadecane, 17 g (0.123 mol) of anhydrous potas- 
sium carbonate in 500 ml of acetone and 10 ml of DMF 
was stirred at reflux for 25 hours. The reaction mixture 
was filtered and the filtrate was concentrated at reduced 
pressure to a solid. The residue was treated with water 5 
and the product was extracted with methylene chloride. 
The dried extract was concentrated at reduced pressure 
to a solid which was purified by HPLC using 1 % ethyl 
acetate-methylene chloride to give 22 g (36% yield, mp 


189 

60 

hexane. The pure fractions were combined, triturated 
with hexane and filtered to give 14.6 g (96% yield, mp 
46°-47°) of 3-(octadecyloxy)-5-(3-phenoxypropoxy)- 
benzoic acid p"henylmethyl ester. The structure was 
confirmed by nmr and mass spectra. 

Anal. Calcd for C41H58O5: C, 78.05; H, 9.27. Found: 
C, 77:89; H, 9.03. 

The compounds in Table 14 were prepared using the 
procedure of Example 53. 

TABLE 14 


C18H37O 



COOR' 


OR 


Microanalyttcal Data 


Calcd 


Found 


Ex. 

R 

R' 

mp (°C.) 

E.F. 

C 

H N 

C 

H 

N 

53a 

<CH 2 ) 2 OH 

Bz 

47-49 

C 34 H 5 205 




N.O. 


53b 

(CH 2 )20Ac 

Bz 

44-4-6 

C36H54O6 




N.O. 


53c 

CH2COOCH3 

Bz 

56-58 

C 3 sHs206 

73.91 

9.21 

74.00 

9.04 


53d 

(CH 2 )4COOCH3 

Bz 

40-42 

C3SH58O6 




N.O. 


53e 

(CH 2 ) 10 COOCH 3 

Bz 

37-38 

C44H70O6 

76.04 

10.15 

76.03 

10.33 


53f 

CO-l-Adamantyl 

Bz 

Oil 





N.O. 


53g 

COCH(C6H 5 ) 2 

Bz 

47-49 

C46H 5 g0 5 




N.O. 


53h 

<CH 2 ) 2 0-2-NaphthyI 

Bz 

62-65 

C44H58O5 

79.24 

8.77 

78.90 

8.93 


53i 

(CH 2 )30-3-PyridyI 

Bz 

43-45 

C40H57NO5 

76.03 

9.09 2.22 

76.33 

9.10 

2.22 

53j 

(CH 2 ) 3 OC6H4.-3-OCH 3 

Bz 

54-55 

C4 2 H60O6 




N.O. 


53k 

(CH 2 ) 3 OC6H4-4-OCH 3 

Bz 

4S-*9 

C42H60O6 




N.O. 


531 

(CH 2 ) 3 OC6H4-4-OBz 

CH 3 

75-77 

C42H60O6 

76.33 

9.15 

76.04 

9.09 


53m 

(CH 2 ) 3 0C6H4-3-NO 2 

CH 3 

76-78 

C35H53NO7 

70.09 

8.91 2.34 

69.89 

8.99 

2.27 

53n 

(CH 2 )30C6H4-4-COOCH 3 

Bz 

59-61 

C43H60O7 

79.97 

8.78 

74.99 

8.79 


53o 

(CH 2 ) 2 0(CH2)20(CH 2 )20C 2 H5 

Bz 

oil 

C40H64O7 




N.O. 


*Not Obtained 


72°-75 0 ) of 3-hydroxy-5-(octadecyloxy)benzoic acid 
phenylmethyl ester. The structure was confirmed by 
nmr and mass spectra. 

EXAMPLE 53 


40 


3-(Octadecyloxy)-5-(3-phenoxypropoxy)benzoic acid 
phenylmethyl ester 

A mixture of 12 g (0.024 mol) of 3-hydroxy-5-(oc- 
tadecyloxy)benzoic acid phenylmethyl ester, 6 ml 
(0.038 mol) of 3-phenoxypropyl bromide, 3.6 g (0.024 45 
mol) of sodium iodide and 10 g (0.072 mol) of potassium 
carbonate in 400 ml of acetone and 80 ml of DMF was 
stirred at reflux for 46 hours. The reaction mixture was 
filtered and the filtrate was concentrated to dryness at 
reduced pressure. Water was added to the residue and 50 
the product was extracted with ethyl acetate. The dried 
extract was concentrated at reduced pressure to an oil 
which was purified by HPLC using 5% ethyl acetate- 


EXAMPLE 54 
3-(Octadecyloxy)-5-(3-phenoxypropoxy)benzoic acid 

A mixture of 14.6 g of 3-(octadecyloxy)-5-(3-phenox- 
ypropoxy)benzoic acid phenylmethyl ester and 3 g of 
10% palladium on carbon was shaken in a hydrogen 
atmosphere at room temperature for 2 hours. The cata- 
lyst was removed by filtration and the filtrate was con- 
centrated to a solid which was recrystallized from 
ether-hexane to give 11.8 g (95% yield mp 79°-81°) of 
3-(octadecyloxy)-5-(3-phenoxypropoxy)benzoic acid. 

Anal. Calcd for C34H52O5: C, 75.52; H, 9.69. Found: 
C, 75.09; H, 9.80. 

The compounds in Table 15 were prepared using the 
procedure of Example 54 if the precursor was a benzyl 
ester or by basic hydrolysis using sodium hydroxide, if 
the precursor was a methyl ester. 

TABLE 15 


C18H37O, 



COOH 


OR 


Microanalytical Data 


Calcd 


Found 


Ex. 


mp (°C.) E.F. 


H 


N 


H 


N 


54a (CH 2 )OAc 

S4b (CH 2 ) 2 OH 

54c CH 2 COOCH 3 

54d (CH 2 )i 0 COOCH 3 

54e CO-l-Adamantyl 


68-71 C29H48O6 N.O. 

105-106 C27H46O5 71.96 10.29 72.00 10.09 

95-97 C 28 H4606 70.26 9.69 70.00 9.73 

68-71 C37H64O6 73.47 10.66 73.26 10.97 

44-47 C36H5fi05 76.01 9.92 76.15 10.21 
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TABLE 15-continued 
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C18H370, 



COOH 


OR 


Microanalytical Data 


Calcd 


Found 


Ex. 


mp (°C) E.F. 


H 


N 


H 


N 


54f 

COCH(C6H 5 ) 2 

83-86 

C39H52O5 

77.96 

8.72 


77.63 

8.79 


54g 

(CH2) 2 0-2-Naphthyl 

98-103 

C 37 H 5 205 

77.04 

9.09 


76.81 

9.22 


54h 

(CH2)30-3-Pyridyl 

93-94 

CssHsiNOs 

73.16 

9.49 

2.59 

73.17 

9.45 

3.07 

54i 

(CH2) 3 OC6H 5 

79-81 

C34H52O5 

75.52 

9.69 


75.09 

9.80 


54j 

(CH2)30C6H4-4-OCH3 

86-87 

C35H54O6 

73.65 

9.54 


73.85 

9.73 


54k 

(CH2)30C6H4-4-OBz 

99-101 

C 41 H 58 0 6 

76.12 

9.04 


75.92 

9.02 


541 

(CH 2 )30C6H4-4-OH 

92-95 

C34H52O6 

73.35 

9.41 


73.07 

9.43 


54m 

{CH2)30C6H4-3-N02 

91-93 

C34H 5 iN0 7 

69.71 

8.78 

2.39 

69.53 

8.84 

2.33 

54n 

(CH2) 3 OC6H4-4-COOCH 3 

88-90 

C36HS4O7 

72,21 

9.09 


72.02 

9.17 


54o 

(CH 2 )20(CH2)20(CH2)20C 2 H5 

38^tO 

C 33 H580 7 

69.93 

10.31 


69.62 

10.15 



•Not Obtained 


EXAMPLE 55 

3-(Octadecyloxy)-5-(3-phenoxypropoxy)phenylcar- 
bamic acid phenylmethyl ester 


The compounds in Table 16 were prepared using the 
procedure of Examples 55, except for the compounds 
25 55j and k, which were prepared using t-butyl alcohol in 
place of benzyl alcohol. 

TABLE 16 


C18H37O 



NHCOOR' 


OR 


Ex. 


Microanalytical Data 


Calcd 


Found 


R 


R' 


mp (°C.) E.F. 


H 


N 


H 


N 


55a 

(CH2) 2 OAc 

Bz 

45-52 

C36H55NO6 





N.O. 


55b 

CH2COOCH3 

Bz 

81-84 

C35H53NO6 





N.O. 


55c 

(CH2)loCOOCH3 

Bz 

46-48 

C44H 7 tN06 

74.43 

10.08 

1.97 

74.00 

9.60 

1.64 

55d 

CO-l-Adamantyl 

Bz 

oil 

C43H$ 3 N0 5 





N.O. 


55e 

COCH(C6H 5 )2 

Bz 

oil 

C46H59NO5 





N.O. 


55f 

(CH2>20-2-Naphthyl 

Bz 

95-97 

C44H59NO5 

77.50 

8.72 

2.05 

77.66 

8.94 

2.06 

55g 

(CH2)20-3-Pyridyl 

Bz 

65-67 

C40H58N2O5 





N.O. 


55h 

(CH2)30C6H4-3-OCH 3 

Bz 

58-60 

C42H61NO5 





N.O. 


55i 

(CH2)30C6H4-4-OCH 3 

Bz 

70-71 

C42H61NO6 





N.O. 


55j • 

(CH2>30C6H4-4-OBz 

tBu 

90-92 

C45H67N06 





N.O. 


55k 

(CH2) 3 OC6H4-3-N02 

tBu 

98-100 

C 3 sH60N2O 7 





N.O. 


551 

(CH2) 3 OCoH4-4-COOCH3 

Bz 

63-67 

C43H6JNO7 





N.O. 



•Not Obtained 


To a suspension of 10.7 g (0.02 mol) 3-(octadecylox- 
y)-5-(3-phenoxypropoxy)benzoic acid in 250 ml of an- 
hydrous toluene cooled in an ice bath was added 5.1 ml 
(0.024 mol) of diphenylphosphoryl azide followed by 55 
3.8 ml (0.028 mol) of triethylamine. The reaction mix- 
ture was stirred in an ice bath for 1 hour and then heated 
at 90" for 2 hours. After cooling to room temperature, 
70 ml of benzyl alcohol was added. The reaction mix- 
ture was then stirred and heated at 90° for 18 hours. The 60 
solvent was removed at reduced pressure and the resi- 
due was dissolved in ethyl acetate. The extract was 
washed with saturated NaHCC>3 solution, dried and 
concentrated to an oil which was purified by HPLC 
using 10% ethyl acetate-hexane to give 10.9 g (85% 65 
yield, mp 68°-69°) of 3-(octadecyloxy)-5-(3-phenoxy- 
propoxy)phenylcarbamic acid phenylmethyl ester. The 
structure was confirmed by nmr and mass spectra. 


EXAMPLE 56 
3 -(Octadecyloxy)- 5-(3 -phenoxypropoxy)benzenamine 

A mixture of 10.9 g of 3-(octadecyloxy)-5-(3-phenox- 
ypropoxy)phenyicarbamic acid phenylmethyl ester and 
1.2 g of 10% palladium on carbon in 200 ml of THF and 
50 ml of ethyl acetate was stirred under a hydrogen 
atmosphere at room temperature for 17 hours. The 
catalyst was removed by filtration and the filtrate was 
concentrated to a solid which was recrystallized from 
ethyl acetate-hexane to give 8.0 g (92% yield, mp 
74°-76*) of 3-(octadecyloxy)-5-(3-phenoxypropoxy)- 
benzenamine. The structure was confirmed by nmr and 
mass spectra. 

The compounds in Table 17 were prepared using the 
procedure of Example 56 if the precursor was a benzyl 
ester or the procedure of Example 91 if the precursor 
was a t-butylester. 


Ex. 
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TABLE 17 


CigH 37 0 



NH 2 


OR 


Microanalyrical Data 


Caicd 


Found 


mp CC.) E.F. 


H 


N 


H 


64 


N 


56a (CH 2 )20Ac 79-80 C20H49NO4 

56b CH2COOCH3 69-71 C 2 7H47N04 

56c (CH2)ioCOOCH3 44-45 C36H65NO4 

56d CO-l-Adamantyl 80-81 C35H57NO3 

56e COCH(C6H 5 )2 62-63 C3SH53NO3 

56f (CH 2 )20-2-Naphthyl 100-102 C36H53NO3 

Sfig (CH 2 )30-3-Pyridyl 64-68 C32H52N2O3 

56h (CH2)30C6H4-3-OCH 3 52-53 C34H55NO4 

56i (CH 2 ) 3 OC6H4-4-OCH 3 64-66 C34H55NO4 

56j (CH 2 )30C 6 H4-4-OBz 80-82 C40H59NO4 

56k (CH 2 )30C6H4-3-N02 81-83 C 3 3H5 2 N 2 Os 

561 (CH2) 3 OC 6 H 4 ^-COOCH3 78-79 C35H55NO5 

56m CCH 2 ) 2 0(CH2)20CCH 2 )20C2H 5 oil C32H59NO5 


75.03 
77.87 
79.82 
78.93 
74.96 
75.37 
75.37 


11.38 
10.64 
9.34 
9.75 
10.22 
10.23 
10.23 


2.43 
2.59 
2.45 
2.56 
5.46 
2.59 
2.59 


75.31 
77.17 
79.98 
78.71 
74.80 
75.22 
75.43 


73.77 9.73 2.46 73.15 


N.O. 
N.O. 
11.31 

10.47 
9.56 
9.77 
10.27 
10.51 
10.26 
N.O. 
N.O. 
9.76 
N.O. 


2.28 
2.46 
2.33 
2.50 
5.38 
2.50 
2.57 


2.32 


•Not Obtained 


EXAMPLE 57 
N[3-(Octadecyloxy)-5-(3-phenoxypropoxy)phenyl]-N- 


25 The compounds in Table 18 were prepared by the 
procedure of Example 57 using benzyl bromoacetate or 
methyl bromoacetate. 

TABLE 18 


C18H37O 



N(CH 2 COOR')2 


OR 


Microanalytical Data 


Calcd 


Found 


Ex. 

R 

R r 

mp CC.) 

E.F. 

C 

H 

N 

C 

H 

N 

57a 

(CH 2 )20Ac 

CH 3 

64-66 

C34H57NO8 





N.O.* 


57b 

(CH 2 )COOCH 3 

Bz 

72-74 

C 45 H 63 N0 8 

72.45 

8.51 

1.88 

72.21 

8.83 

1.95 

57c 

(CH 2 )4COOCH 3 

Bz 

48-50 

C48H69NO8 





N.O 


57d 

CO-l-Adamantyl 

Bz 

oil 

C53H73NO7 





N.O. 


57e 

COCH(C6H 5 )2 

Bz 

oil 

C 56 H 59 N07 





N-O. 


57f 

(CH2)20-2-Naphthyl 

Bz 

68-71 

C54H69NO7 

76.83 

8.24 

1.66 

76.78 

8.36 

1.56 

57g 

(CH2>30-3-Pyridyl 

Bz 

oil 

C50H68N2O7 





N.O. 


57h 

(CH2)30C6H4-3-0CH 3 

Bz 

58-61 

C 52 H 7 iN08 

74.52 

8.54 

1.67 

74.30 

8.41 

1.74 

57i 

(CK2)30C6H4-4-OCH3 

Bz 

50-52 

C 52 H 7 iN0 8 





N.O. 


57j 

(CH2)30C6H4-4-OBz 

Bz 

59-61 

C58H75NO8 





N.O. 


57k 

(CH2)30C6H4-3-N0 2 

CH 3 

70-71 

C39H60N 2 O 9 





N.O. 


571 

(CH2)30C6H4-4-COOCH 3 

Bz 

75-78 

C 53 H7|N0 9 

73.50 

8.26 

1.62 

73.81 

8.44 

1.73 

57m 

(CH 2 )20(CH2)20(CH2)20C 2 H5 

CH3 

oil 

C 38 H 6 7N09 

66.93 

9.90 

2.05 

66.76 

10.20 

1.97 

♦Not Obtained 


[2-oxo-2-(phenylmethoxy)ethyl]-glycine phenylmethyl 

ester 

A mixture d 8.0 g (0.016 mol) of 3-(octadecyloxy)-5- 55 
(3-phenoxypropoxy)benzenamine, 25 ml (0.157 mol) of 
benzylbromoacetate, 8.4 g (0.04 mol) of l,8-bis(dime- 
thylamino) naphthalene and 1.2 g (0.008 mol) of sodium 
iodide in 400 ml of acetonitrile was heated at reflux for 
48 hours. The solvent was removed at reduced pressure 60 
and the residue was dissolved in ethyl acetate. The 
extract was washed with 0.05N HC1, with NaHC0 3 
solution, dried and concentrated to an oil which was 
purified by HPLC using 12.5% ethyl acetate-hexane to 
give 7.4 g (59% yield, mp 59°-61°) of N-[3-(oc- 65 
tadecyloxy)-5-(3-phenoxypropoxy)phenyl]-N-[2-oxo-2- 
(phenylmethoxy) ethyfjglycine phenylmethyl ester. 
The structure was confirmed by nmr and mass spectra. 


EXAMPLE 58 

N-(Carboxymethyl)-N-[3-(octadecyloxy)-5-(3-phenox- 
ypropoxy)phenyl] glycine 

A mixture of 7.4 g of N-[3-(octadecyloxy)-5-(3- 
phenoxypropoxy)phenyl]-N-2-(phenylmethoxy)-2-oxo- 
ethyl]glycine phenylmethyl ester and 1.8 g of 10% pal- 
ladium on carbon in 100 ml of THF and 100 ml of ethyl 
acetate was shaken under a hydrogen atmosphere at 
room temperature for 3.5 hours. The catalyst was re- 
moved by filtration and the filtrate was concentrated at 
reduced pressure to a solid which was triturated with 
ether-hexane and filtered to give 5.35 g (93% yield, mp 
99°- 102°) of N-(carboxymethyl>N-[3-(octadecyloxy)- 
5-(3-phenoxypropoxy)phenyl]glycine. 

Anal. Calcd for C37H57NO7: C, 70.78; H, 9.15; N, 
2.23. Found: C, 70.93; H, 9.30; N, 2.24. 


65 


5,446,189 


The compounds in Table 19 were prepared using the 
procedure of Example 58, if the precursor was a benzyl 
ester, or base hydrolysis using sodium hydroxide if the 
precursor was a methyl ester. 

TABLE 19 


66 

EXAMPLE 61 


3-(octadecyloxy)-5-[(5-methoxy-5-oxopentyl)oxy]- 
phenylCarbamic acid phenylmethyl ester 


Ci 8 H 37 0 



N(CH 2 COOH) 2 


OR 


Microanalytical Data 


Ex. 

R 

mp ('CO 

E.F. 

C 

Calcd 
H 

N 

C 

Found 
H 

N 

58a 

(CH^OH 

136-138 

C 3 oH S iN0 7 

67.01 

9.57 

2.60 

67.32 

9.23 

2.58 

58b 

CH2COOCH3 

110-113 

CsiHsiNOs 

65.81 

9.09 

2.48 

65.48 

8.73 

2.44 

58c 

CH 2 COOH 

160-190 

C30H49NO8 

65.31 

8.95 

2.54 

64.96 

8.67 

2.55 

58d 

(CH2)ioCOOCH 3 

42-45 

C40H69NO8 





NO* 


58e 

(CH2>ioCOOH 

43-45 

C39H67NO8 





N.O. 


58f 

CO-l-Adamantyl 

foam 

C39H61NO7 





NO. 


58g 

COCH(C6H 5 >2 

105-108 

C42H57NO7 





N.O. 


58h 

(CH^O-2-Naphthyl 

126-129 

C40H57NO7 

72.37 

8.65 

2.11 

71.62 

8.65 

2.01 

58i 

(CH 2 ) 3 0-3-Pyridyl 

118-121 

C36H 5 6N 2 0 7 

68.76 

8.98 

4.45 

67.05 

8.91 

4.31 

58j 

(CH 2 )30C6H4-3-OCH 3 

78-82 

C38H59NO8 

69.38 

9.04 

2.13 

69.38 

9.24 

2.05 

58k 

(CH 2 ) 3 OC6H4-4-OCH3 

127-129 

C38H59NO8 

69.38 

9.04 

2.13 

69.09 

8.91 

2.09 

581 

(CH 2 )30C6H4-4-OH 

142-144 

C37H57NO8 

69.02 

8.92 

2.18 

68.78 

8.74 

2.13 

58m 

(CH 2 ) 3 OC6H4-3-N0 2 

87-89 

C 37 H56N 2 Og 

65.61 

8.41 

4.14 

65.54 

8.35 

4.13 




0.25 H 2 0 

H 2 0 

0.66 


H 2 0 

0.52 


58n 

(CH 2 )30C6H4-3-NH 2 

155-157 

C 37 Hs8N20 7 

69.13 

9.09 

4.36 

68.60 

9.31 

4.19 

S80 

(CH 2 )30C6H4-4-COOCH 3 

143-146 

C39H59NO9 

68.29 

8.67 

2.04 

68.00 

8.91 

1.92 

58p 

(CH2)30C<$H4-4-COOH 

135-136 

C38H57NO9 

67.93 

8.55 

2.08 

68.00 

8.62 

1.97 

*Not obtained 


EXAMPLE 59 

3-(Octadecyloxy)-5-[(5-methoxy-5-oxopentyl)oxy]ben- 
zoic acid phenylmethyl ester 

40 

A mixture of 10.0 g (0.02 mol) of 3-hydroxy-5-(oc- 
tadecyloxy)benzoic acid phenylmethyl ester, 4.3 ml 
(0.03 mol) of methyl 5-bromovalerate, 5.6 g (0.04 mol) 
of potassium carbonate and 3.0 g (0.02 mol) of sodium 
iodide in 300 ml of acetone and 75 ml of DMF was 45 
stirred at reflux under argon for 40 hours. The reaction 
mixture was filtered and the filtrate was concentrated at 
reduced pressure to a solid which was recrystallized 
from methylene chloride-methanol to give 11.3 g (92% 
yield, mp 40°-42°) of 3-(octadecyloxy)-5-[(5-methoxy- 5Q 
5-oxopentyl)oxy]benzoic acid phenylmethyl ester. The 
structure was confirmed by nmr and mass spectra. 

EXAMPLE 60 

3-(Octadecyloxy)-5-[(5-methoxy-5-oxopentyl)oxy]ben- 55 

zoic acid 

A mixture of 11.3 g of 3-(octadecyloxy)-5-[(5- 
methoxy-5-oxopentyl)oxy]benzoic acid phenylmethyl 
ester and 1.5 g of 10% palladium on carbon in 250 ml of 
THF was stirred in a hydrogen atmosphere at room 60 
temperature for 4 hours. The catalyst was removed by 
filtration and the filtrate was concentrated at reduced 
pressure to a solid which was triturated with hexane 
and filtered to give 9.37 g (98% yield, mp 68°-70°) of 
3-(octadecyloxy)-5-[(5-methoxy-5-oxopentyl) oxy]ben- 65 
zoic acid. 

Anal. Calcd for C31H52O6: C, 71.50; H, 10.07. Found: 
C, 71.71; H, 10.21. 


To a stirred solution of 9.37 g (0.018 mol) of 3-(oc- 
tadecyloxy)-5-[(5-methoxy-5-oxopentyl) oxy]benzoic 
acid in 200 ml of anhydrous toluene stirred with ice bath 
cooling under an argon atmosphere was added 4.7 ml 
(0.021 mol) of diphenylphosphoryl azide followed by 
3.0 ml (0.021 mol) of triethylamine added dropwise over 
15 minutes. The reaction mixture was stirred in the ice 
bath for 2 hours and then was heated at 90° for 2 hours. 
Benzyl alcohol (65 ml) was added and heating at 90° 
was continued for 4 hours. The solvent and excess ben- 
zyl alcohol were removed at reduced pressure and the 
residue was dissolved in ethyl acetate. The extract was 
washed with NaHC03 solution, dried and concentrated 
at reduced pressure to a solid. Purification by chroma- 
tography on 150 g of silica gel using methylene chloride 
gave 8.9 g (79% yield, mp 59°-62°) of 3-(octadecyloxy)- 
5-[(5-methoxy-5-oxopentyl)oxy]phenylcarbamic acid 
phenylmethyl ester. The structure was confirmed by 
the nmr spectrum. 

EXAMPLE 62 

5-[3-Amino-5-(octadecyloxy)phenoxy]pentanoic acid 

methyl ester 

A mixture of 8.9 g of 3-(octadecyIoxy)-5-[(5- 
methoxy-5-oxopentyl)oxy]phenylcarbamic acid phenyl- 
methyl ester and 1.5 g of 10% palladium on carbon in 
250 ml of THF was stirred in a hydrogen atmosphere at 
room temperature for 2.5 hours. The catalyst was re- 
moved by filtration and the filtrate was concentrated at 
reduced pressure to a solid which was triturated with 
hexane and filtered to give 6.8 g (97% yield, mp 
57*-59") of 5-[3-amino-5-(octadecyloxy) phenoxy]pen- 
tanoic acid methyl ester. 

Anal. Calcd for C30H53NO4: C, 73.27; H, 10.86; N, 
2.85. Found: C, 72.86; H, 10.77; N, 2.95. 
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N-[3-(Octadecyloxy)-5-[(5-methoxy-5-oxopentyI)oxy]- 
phenyl]-N-[2-oxo-2-(phenylmethoxy)ethyl]glycine 
phenylmethyl ester 

A mixture of 6.77 g (13.8 mmol) of 5-[3-amino-5-(oc- 
tadecyloxy)phenoxy]pentanoic acid methyl ester, 6.6 ml 
(41.3 mmol) of benzyl bromoacetate, 7.4 g (34.4 mmol) 
of l,8-bis(dimetbylammo)naphthalene and 0.6 g (3.9 
mmol) of sodium iodide in 150 ml of acetonitrile and 50 
ml of DMF was stirred at reflux under an argon atmo- 
sphere for 48 hours. The reaction mixture was concen- 
trated at reduced pressure to remove the solvents and 
ethyl acetate was added to the residue. The extract was 
washed with 0.5N HC1, with NaHC0 3 solution, dried 
and concentrated at reduced pressure to an oil. Purifica- 
tion by HPLC using 20% ethyl acetate-hexane gave 
6.55 g (60% yield, mp 48°-50°) of N-[3-(octadecyloxy)- 
5-[(5-methoxy-5-oxopentyl)oxy]phenyl]-N-[2-oxo-2- 
(phenylmethoxy)ethyl]glycine phenylmethyl ester. 

Anal. Calcd for C^HesNOg: C, 73.16; H, 8.83; N, 
1.78. C, 73.02; H, 8.91; N, 1.75. 

EXAMPLE 64 


10 


15 


20 


25 


N-(Carboxymethy 1)-N- [3 -(o ctadecy 1 oxy)- 5-[(5- 
methoxy-5-oxopentyl)oxy]phenyl]glycine 

A mixture of 6.5 g of N-[3-(octadecyloxy)-5-[(5- 
methoxy-5-oxopentyl)oxy]phenyl]-N-[2-(phenylme- 
thoxy)-2~oxoethyl] glycine phenylmethyl ester and 1.5 g 30 
of 10% palladium on carbon in 200 ml of THF was 
stirred in a hydrogen atmosphere at room temperature 


16 hours. After cooling to room temperature, the pre- 
cipitated sodium salt was removed by filtration, dis- 
solved in 300 ml of water and the mixture was acidified 
with 4 ml of 6N HC1. The product was extracted with 
ethyl acetate and the dried extract was concentrated at 
reduced pressure to a solid which was recrystallized 
from acetone-hexane to give 1.8 g (92% yield, mp 
126°-128°) of N-[3-(4-carboxybutoxy)-5-(octadecylox- 
y)phenyl]-N-(carboxymethyl)glycine. 

Anal. Calcd for C33H55NO8: C, 66.75; H,. 9.34; N, 
2.36. Found: C, 66.90; H, 9.61; N, 2.33. 

EXAMPLE 66 
3-Nitro-5-(octadecyloxy)benzoic acid methyl ester 

A mixture of 1.7 g (8.6 mmol) of 3-hydroxy-5- 
nitrobenzoic acid methyl ester [prepared as described 
by D. J. Abraham, D. M. Gazze, P. E. Kennedy and M. 
Mokotoff, J. Med. Chem. 27, 1549 (1984)], 3.2 g (9.5 
mmol) of 1-bromooctadecane and 1.8 g (12.9 mmol) of 
potassium carbonate in 35 ml of anhydrous DMF was 
stirred and heated at 75° for 25 hours. After cooling, 150 
ml of methylene chloride was added and the insoluble 
salts were removed by filtration. The filtrate was con- 
centrated at reduced pressure to a solid which was 
purified by HPLC using 30% methylene chloride-hex- 
ane to give 3.57 g (92% yield, mp 64°-66°) of 3-nitro-5- 
(octadecyloxy) benzoic acid methyl ester. 

Anal. Calcd for C26H43NO5: C, 69.45; H, 9.64; N, 
3.12. Found: C, 69.39; H, 9.66; N, 3.04. 

The compounds in Table 20 were prepared using the 
procedure of Example 66. 


TABLE 20 


RO 



no 2 


COR' 


Ex. 


Microanalytical Data 


Calcd 


Found 


R' 


mp (°C.) E.F. 


C H N 


H 


N 


66a C14H29 OCH3 50-53 C22H3SNO5 
66b CioH 2 i OCH3 42^4 C18H27NO5 


N.O. 
N.O. 


♦Not Obtained 


for 2.5 hours. The catalyst was removed by filtration 
and the filtrate was concentrated at reduced pressure to 
a solid which was triturated with hexane. Filtration 
gave 4.73 g (94% yield, mp 91°-94 D ) of N-(carboxyme- 
thyl)-N-[3-(octadecyloxy)-5-[(5-methoxy-5-oxopentyl- 
)oxy]phenyI]glycine. 

Anal. Calcd for C35H57NO8: C, 67.19; H, 9.45; N, 
2.30. Found: C, 67.02; H, 9.41; N, 2.19. 

EXAMPLE 65 

N-[3-(4-Carboxybutoxy)-5-octadecyloxy)phenyl]-N- 
(carboxymethyl)glycine 

A solution of 2.0 g (3.3 mmol) of N-(carboxymethyl)- 
N-[3-(octadecyloxy)-5-[(5~methoxy-5-oxopentyl)oxy]- 
phenyl]glycine and 2.8 ml (16.5 mmol) of 6N NaOH in 
100 ml of methanol was stirred at reflux under argon for 


EXAMPLE 67 

3-Amino-5-(octadecyloxy)benzoic acid methyl ester 

A mixture of 3.55 g of 3-nitro-5-(octadecyloxy)ben- 
zoic acid methyl ester and 0.75 g of 10% palladium on 
carbon in 100 ml of THF was shaken under an initial 
60 hydrogen pressure of 52 psi until uptake ceased after 1.5 
hours. The catalyst was removed by filtration and the 
filtrate was concentrated at reduced pressure to give 
3.28 g of pure 3-amino-5-(octadecyloxy)benzoic acid 
methyl ester. 

65 Anal. Calcd for C26H45NO3: C, 74.43; H, 10.81; N, 
3.34. Found: C, 74.10; H, 10.90; N, 3.04. 

The compounds in Table 21 were prepared using the 
procedure of Example 67. 


69 

TABLE 21 
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RO 



NH 2 


COR' 


Microanalytical Data 


Calcd 


Found 


Ex. R 


R' 


mp(*C.) E.F. 


C H N 


N 


67a C14H29 OCH3 84-87 C22H37NO3 
67b C10H21 OCH3 77-79 C18H29NO3 


N.O. 
N.O. 


■Not Obtained 


EXAMPLE 68 


The compounds in Table 22 were prepared using the 
procedure of Example 68. 

TABLE 22 


RO 



Ex. R 


R' 


COR' 


mpCC.) E.F. 


Microanalytical Data 


Calcd 


Found 


C H N 


H 


N 


68a C14H29 OCH3 52-54 C4oH 5 3N0 7 
68b C10H21 OCH3 oil C 36 H4 5 N07 


*N.O. 
N.O. 


♦Not Obtained 


N-[3-(MethoxycarbonyI)-5-(octadecyloxy)phenyl3-N- 
[2-oxo-2-(phenylmethoxy)ethyl]glycine phenylmethyl 

ester 35 

A mixture of 3.25 g (7.74 mmol) of 3-arnino-5-(oc- 
tadecyloxy)benzoic acid methyl ester, 3.7 ml (23 mmol) 
of benzyl bromoacetate, 4.2 g (19.4 mmol) of l,8-bis(- 
dimethylamino)naphthalene and 0.3 g (2.2 mmol) of ^ 
sodium iodide in 65 ml of acetonitrile and 20 ml of DMF 
was stirred and heated at reflux under argon for 48 
hours. The reaction mixture was concentrated at re- 
duced pressure and ethyl acetate was added to the resi- 
due. The extract was washed with 0.05N HC1, with 45 
saturated NaHCC*3 solution, dried and concentrated at 
reduced pressure to a solid which was purified by 
HPLC using 15% ethyl acetate-hexane to give 2.6 g 
(48% yield, mp 62 n -63 tt ) of N-[3-(methoxycarbonyl)-5- 
(octadecyloxy)phenyl]-N-[2-oxo-2-(phenylmethoxy) 5Q 
ethyi]glycine phenylmethyl ester. 

Anal. Calcd for C44H61NO7: C, 73.81; H, 8.59; N, 
1.96. Found: C, 73.46; H, 8.69; N, 2.01. 


Ex. R 


R' 


EXAMPLE 69 

N-(Carboxymethyl)-N-[3-(methoxycarbonyl)-5-(oc- 
tadecyloxy)phenyl]glycine 

A mixture of 2.63 g (3.67 mmol) of N-[3-(methoxycar- 
bonyl)-5-(octadecyloxy)phenyl]-N-[2-(pheny!methox- 
y)-2-oxoethyl]glycine phenylmethyl ester and 0.5 g of 
10% palladium on carbon in 150 ml of THF was shaken 
in a hydrogen atmosphere at room temperature for 3 
hours. The catalyst was removed by filtration and the 
filtrate was concentrated to a solid which was recrystal- 
lized from methanol-water to give 1.84 g (93% yield, 
mp 119°-123°) of N-(carboxymethyl)-N-[3-(methoxy- 
carbonyl)-5-(octadecyloxy)phenyl]glycine. 

Anal. Calcd for C30H49NO7: C, 67.26; H, 9.22; N, 
2.61. Found: C, 67.35; H, 9.57; N, 2.53. 

Compounds 69a and c in Table 23 were prepared 
using the procedure of Example 69. Compounds 69b 
and d were prepared by base hydrolysis of 69a and c 
respectively, as in Example 70. 

TABLE 23 


RO 



N(CH 2 COOH) 2 


Microanalyttcal Data 


Calcd 


Found 


mp (°C.) E.F. 


H 


N 


N 


69a C14H29 COOCH3 

69b C14H29 COOH 

69c C10H21 COOCH3 

69d CioH 2J COOH 


121-124 C26H41NO7 65.11 8.62 2.92 65.15 8.75 2.90 

153-156 C 2 sH 39 N07 63.88 8.47 2.98 64.55 8.39 2.70 

0.25 H 2 0 H 2 0 0.96 H 2 0 1.12 

126-128 C22H33NO7 62.39 7.85 3.31 62.12 7.80 3.26 

160-162 C 2 iH 31 N0 7 60.93 7.67 3.38 61.06 261 3.29 
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KO^^^^^ N(CH 2 COOH) 2 


Ex. 


R' 


R' 


mp("C.) E.F. 


Microanaiytical Data 


Calcd 


Found 


H 


N 


H 


N 


0.25 H 2 0 H 2 0 1.09 


H 2 0 0.94 


EXAMPLE 70 

N-[3-Carboxy-5-(octadecyloxy)phenyl]-N-(carboxy me- 1 5 

thyl)glycine 

A solution of 1.0 g (1.81 mmol) of N-(carboxyme- 
thyl)-N- [3 (methoxycarbony l)-S-(octadecyloxy)- 
phenyljglycine and 3.1 ml (9.35 mmol) of 3N NaOH in 20 
100 ml of methanol was stirred at reflux under argon for 
48 hours. The warm solution was acidified with 3N HCI 
to pH 2 and the methanol was removed at reduced 
pressure. Water was added and the product was filtered 
and recrystallized from methanoi-water to give 0.78 g 25 
(80% yield, mp 149°-155°) of N-[3-carboxy-5-(oc- 
tadecyloxy)phenyl]-N-(carboxymethyl)glycine as a hy- 
drate with 0.75 mole of water. 

Anal. Calcd for C29H47NO7.O.75 H 2 0: C, 65.08; H, 
9.13; N, 2.62; H2O, 2.52. Found: C, 64.55: H, 9.01; N, 30 
2.57; H2O, 2.38. 

EXAMPLE 71 
3-Nitro-5-(octadecyloxy)benzoic acid 

A solution of 4.5 g of 3-nitro-5-(octadecyloxy)ben- 35 
zoic acid methyl ester and 4 ml of 6N NaOH in 200 ml 
of methanol and 50 ml of dioxane was stirred at reflux 
for 2.5 hours. The solvents were removed at reduced 
pressure and the residue was acidified with IN HCI. 
The solid was filtered and recrystallized from me- 40 
thanol-water to give 2.7 g (62% yield, mp 101°- 103°) of 
3-nitro-5-(octadecyloxy)benzoic acid. 

Anal. Calcd for C25H41NO5: C, 68.93; H, 9.49; N, 
3.22. Found: C, 67.94; H, 9.55; N, 3.02. 

45 

EXAMPLE 72 

3-Nitro-5-(octadecyloxy)benzamide 

A solution of 5.0 g of 3-nitro-5-(octadecyloxy)ben- 
zoic acid in 50 ml of thionyl chloride was refluxed for 3 50 
hours. The excess thionyl chloride was removed at 
reduced pressure and the resultant solid acid chloride 
was dissolved in 100 ml of methylene Chloride. Ammo- 
nia gas was bubbled through the solution for 10 minutes 
and the reaction mixture was left at room temperature « 
for 1 hour. The solvent was removed at reduced pres- 
sure and the solid residue was triturated with THF and 
the product was removed by filtration to give 4.75 g, 
mp 117 o -120°, of 3-nitro-5-(octadecyloxy)benzamide. 
The structure was confirmed by nmr and mass spectra, 

EXAMPLE 73 

3-Ammo-5-(octadecyloxy)benzamide 

A mixture of 4.75 g of 3-nitro-5-(octadecyloxy)benza- 
mide and 1.0 g of 10% palladium on carbon, in 750 ml of 65 
THF was shaken in a hydrogen atmosphere at room 
temperature until uptake ceased after 4 hours. The cata- 
lyst was removed by filtration and the filtrate was con- 


centrated at reduced pressure to a solid which was 
recrystallized from methanol to give 4.0 g (91% yield, 
mp 139°- 143°) of 3-amino-5-(octadecyloxy)benzamide. 

Anal. Calcd for C25H44N2O2: C, 74.21; H, 10.96; N, 
6.92. Found: C, 74.12; H, 11.07; N, 6.81. 

EXAMPLE 74 

N-[(3-Carbamoyl)-5-(octadecyloxy)phenyl]-N-[2-oxo- 

2- (phenylmethoxy)ethyl]glycine phenylmethyl ester 

A mixture of 3.0 g (7.4 mmol) of 3-amino-5-(oc- 
tadecyloxy)benzamide, 3.6 ml (22 mmol) of benzyl 
bromoacetate, 4.0 g (18.5 mmol) of l,8-bis(dime- 
thylamino)naphthalene and 0.3 g (2.1 mmol) of sodium 
iodide in 60 ml of acetonitrile and 20 ml of JDMF was 
stirred and heated at reflux under argon for 48 hours. 
The solvents were removed at reduced pressure and the 
residue was dissolved in ethyl acetate. The extract was 
washed with 0.05N HCI, with NaHC03 solution, dried 
and concentrated at reduced pressure to a solid. Purifi- 
cation by HPLC using 20% ethyl acetate-toluene gave 
2.24 g (43% yield, mp 112°-114°) of N-[(3-carbamoyl> 
5-(octadecyloxy) phenyl]-N-[2-oxo-2-(phenylmethox- 
y)ethyl]glycine phenylmethyl ester. 

Anal. Calcd for C43H60N2O6: C, 73.68; H, 8.63; N, 
4.00. Found: C, 73.69; H, 8.64; N, 3.90. 

EXAMPLE 75 

N-(Carboxymethyl)-N-[(3-carbamoyI)-5-(octadecylox- 
y)phenyl]glycine 

A mixture of 2.2 g of N-[(3-carbamoyl)-5-(oc- 
tadecyloxy)phenyl]-N-[2(phenylmethoxy)-2-oxoe- 
thyfjglycine phenylmethyl ester and 0.5 g of 10% palla- 
dium on carbon in 100 ml of THF was stirred in a hy- 
drogen atmosphere at room temperature until uptake 
ceased after 3 hours. DMF (150 ml) was added and the 
mixture was heated to dissolve the precipitated product. 
The hot mixture was filtered to remove the catalyst and 
the filtrate was concentrated at reduced pressure to a 
solid. Recrystallization from THF gave 1.1 g (69% 
yield, mp 213°-216 <> ) of N-(carboxymethyl)-N-[(3-car- 
bamoyl)-5-(octadecyloxy)phenyI]glycine. 

Anal. Calcd for C29H48N2O6: C, 66.89; H, 9.29; N, 
5.38. Found: C, 66.58; H, 9.30; N, 5.19. 

EXAMPLE 76 

3- Acetyloxy-5-(octadecyloxy)benzenecarboxyIic acid 

To a stirred and ice bath cooled solution of 5.0 g (0.01 
mol) of 3-hydroxy-5-(octadecyloxy) benzoic acid phe- 
nylmethyl ester in 7.5 ml of methylene chloride and 2.8 
ml (0.02 mol) of triethylamine was added 0.86 ml (0.012 
mol) of acetyl chloride. The reaction mixture was 
stirred in an ice bath for 1 hour, at room temperature for 
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2 hours and then was washed with IN HC1, with NaH- 
CO3 solution, dried and concentrated at reduced pres- 
sure to a solid. Trituration with methanol and filtration 
gave 5.17 g (96% yield, mp 55*-56°) of 3-acetyloxy-5- 
(octadecyloxy)benzenecarboxylic acid. 5 

Anal. Calcd for C27H44O5: C, 72.28; H, 9.89. Found: 
C, 72.16; H, 9.79. 


EXAMPLE 77 

3-Acetyloxy-5-(octadecyloxy)phenylcarbamic acid 
phenylmethyl ester 


10 


35 


To a solution of 3.0 g (6.7 mmol) of 3-acetyloxy-5- 
(octadecyloxy)benzenecarboxylic acid in 70 ml of dry 
toluene and 10 ml of dry DMF cooled in an ice bath was 
added 1.7 ml (8 mmol) of diphenylphosphoryl azide 15 
followed by 1. 1 ml (8 mmol) of triethylamine. The reac- 
tion mixture was stirred in the ice bath for 1.5 hours and 
then was heated at 90° for 5 hours. Benzyl alcohol (20 
ml) was added and heating at 90° was continued for 16 
hours. The solvents were removed at reduced pressure 20 
and ethyl acetate was added to the residue. The extract 
was washed with NaHC03 solution and then cooled at 
— 18°. The precipitate was removed by filtration and 
the filtrate was concentrated at reduced pressure to an 
oil which was purified by chromatography on 150 g of 25 
silica gel using 25% ethyl acetate-hexane to give 1.87 g 
(50% yield, mp 57°-59°) of 3-acetyloxy-5-(octadecylox- 
y)phenylcarbamic acid phenylmethyl ester. 

Anal. Calcd for C34H51NO5: C, 73.74; H, 9.28; N, 
2.53. Found: C, 73.53; H, 9.26; N, 2.45. 30 

EXAMPLE 78 
3-Acetyloxy-5-(ocladecyloxy)benzenamine 

A mixture of 1.87 g of 3-acetyIoxy-5-(octadecyloxy)- 
phenylcarbamic acid phenylmethyl ester and 1 g of 
10% palladium on carbon in 100 ml THF was shaken 
under an initial hydrogen pressure of 53 psi until uptake 
ceased after 16 hours. The catalyst was removed by 
filtration and the filtrate was concentrated at reduced 
pressure to give 1.26 g, mp 73°-74°, of pure 3-acetyloxy- 
5-(octadecyloxy)benzenamine. 

Anal. Calcd for C26H45NO3: C,74.42; H, 10.81; N, 
3.34. Found: C, 74.53; H, 10.48; N, 3.19. 

EXAMPLE 79 45 

N-[3-Acetyloxy)-5-(octadecyloxy)phenyl]-N-[2-oxo-2- 
(phenylmethoxy)ethyl]glycine phenylmethyl ester 

A mixture of 1.26 g (0.003 mol) of 3-acetyloxy-5-(oc- 
tadecyloxy)benzene amine, 2.4 ml (0.015 mol) of benzyl 5 q 
bromoacetate 2.1 g (0.01 mol) of l,8-bis(dime- 
thylamino)naphthalene and 0.45 g (0.003 mol) of sodium 
iodide in 75 mo of acetonitrile was stirred at reflux for 
114 hours. The solvent was removed at reduced pres- 
sure and ethyl acetate was added to the residue. The 55 
extract was washed with IN HQ, with NaHCC<3 solu- 
tion, dried and concentrated to a solid which was puri- 
fied by chromatography on 150 g of silica gel using 17% 
ethyl acetate to give 1.0 g, mp 52°-53°, of N-[(3- 
acetyloxy)-5-(octadecyioxy)phenyl]-N-[2-oxo-2- ^ 
(phenylmethoxy)-ethyl]glycine phenylmethyl ester. 
The structure was confirmed by nmr and mass spectra. 


40 


EXAMPLE 80 

N-[3-Acetyloxy)-5-octadecyloxy)phenyl-N-(carbox- 
ymethyl)glycine 

A mixture of 1.0 g of N-[(3-acetyloxy)-5-(oc- 
tadecyloxy)phenyI]-N-[2-(phenylmethoxy)-2-oxoe- 
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thyljglycine phenylmethyl ester and 0.5 g of 10% palla- 
dium on carbon in 40 ml of ethyl acetate was shaken 
under an initial hydrogen pressure of 50 psi until uptake 
ceased after 2.5 hours. The mixture was heated to boil- 
ing and filtered hot to remove the catalyst from the 
precipitated product. The filtrate was concentrated at 
reduced pressure to give pure N-[3-(acetyloxy)-5-(oc- 
tadecyloxy)-phenyl-N-(carboxymethyl)glycine, mp 
122°- 127*. The structure was confirmed by nmr and 
mass spectra. 

EXAMPLE 81 

N-(CarboxymethyI)-N-[3-hydroxy-5-(octadecyloxy)- 
phenyl]glycine 

To solution of 1.0 g (1.87 mmol) of N-[3-(acetyloxy)- 
5-(octadecyloxy)phenyl-N-(carboxymethyl)glycine in 
30 ml of dioxane and 70 ml of methanol was added 1.6 
ml (9.6 mmol) of 6N NaOH. The solution was kept at 
room temperature for 60 hours. The solvent was re- 
moved at reduced pressure and the residue was acidi- 
fied with 3N HC1. The resultant solid was filtered to 
give 0.546 g, mp 143°-146°, of pure N-(carboxymethyl)- 
N-[3-hydroxy-5-(octadecyloxy) phenyl]glycine. 

Anal. Calcd for C28H47NO6: Q 68.12; H, 9.60; N, 
2.84. Found: C, 67.96; H, 9.86; N, 2.34. 

EXAMPLE 82 

3-(3-Bromopropoxy)-5-(octadecyloxy)benzoic acid 
phenylmethyl ester 

A mixture of 5.0 g (0.01 mol) of 3-hydroxy-5-(oc- 
tadecyloxy)benzoic acid phenylmethyl ester, 10.2 ml 
(0.1 mol) of 1,3-dibromopropane and 7.0 g (0.05 mol) of 
potassium carbonate in 75 ml of acetone and 15 ml of 
DMF was stirred at reflux for 22 hours. The reaction 
mixture was filtered and the filtrate was concentrated at 
reduced pressure to an oil. Purification by HPLC using 
5% ethyl acetate-hexane gave 4.91 g (79% yield, mp 
57°-58°) of 3-(3-bromopropoxy)-5-(octadecyloxy)ben- 
zoic acid phenylmethyl ester. The structure was con- 
firmed by the nmr spectrum. 

EXAMPLE 83 

3-[3-(Octadecyloxy)-5-(phenylmethoxycarbonyl)- 
phenoxy]propylphosphonic acid diethyl ester 

A mixture of 4.91 g (7.95 mmol) of 3-(3-bromo- 
propoxy)-5-(octadecyloxy)benzoic acid phenylmethyl 
ester and 1.5 ml (8.74 mmol) of triethyl phosphite was 
stirred and heated at 150° for 32 horns. Purification by 
chromatography on 250 g of silica gel gave 3.2 g (60% 
yield) of 3-[3-(octadecyloxy)-5-(phenylmethoxycar- 
bonyl)phenoxy]propylphosphonic acid diethyl ester as 
an oil. The structure was confirmed by the nmr spec- 
trum. 

EXAMPLE 84 

3-[3-Carboxy-5-(octadecyloxy)phenoxy]propylphos- 
phonic acid diethyl ester 

A mixture of 3.2 g of 3-[3-(octadecyloxy)-5-(phenyl- 
methoxycarbonyl)phenoxy3propylphosphonic acid di- 
ethyl ester and 0.5 g of 10% palladium on carbon in 100 
ml of THF was stirred in a hydrogen atmosphere at 
room temperature for 2 hours. The catalyst was re- 
moved by filtration and the filtrate was concentrated at 
reduced pressure to give 2.65 g, mp 53°-55% of 3-[3-car- 
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boxy-5-(octodecyloxy)phenoxy]propylphosphonic acid EXAMPLE 88 

diethyl ester. 

Anal. Calcd for C32H57O7P: C, 65.73; H, 9.82; P, 5.30. N-Carboxymethyl)-N-[3-[3-(diethoxyphosphinyl)- 
Found: C, 65.85; H, 9.77, P, 5.18. . propoxyJ-5-(octadecyloxy)phenyl]glycine 

p MPT -p s 5 A mixture of 2.4 g of N-[3-[3-(diethoxyphosphinyl)- 

JiAAJYLb'L.ti propoxy-5-(octadecyloxy)pbenyI]~N-[2-oxo-2-(phenyl- 
[3-[3-(Diethoxyphosphinyl)propoxy]-5-(octadecyloxy)- raethoxy)ethyl]glycine phenylmethyl ester and 0.5 g of 
phenyl]carbamic acid phenylmethyl ester *0% palladium on carbon in 100 ml of THF was stirred 

in a hydrogen atmosphere at room temperature for 9 
To 2.55 g (4.36 mmol) of 3-[3-carboxy-5-(oc- 10 hours Thg catalyst was removed by filtration and the 

tadecyloxy)phenoxy]propylphosphomc acid diethyl filtrate was concentrated at reduced pressure to an oil 

ester in 75 ml of toluene stirred and cooled in an ice bath which was dissolved in 25 ml of ether and cooled in an 

was added 1.12 ml (5.23 mmol) of diphenylphosphoryl i ce bath. Filtration of the solid which crystallized gave 

azide followed by 0.73 ml (5.23 mmol) of triethylamine 1.14 g (60% yield, mp 92 0 -94°) of N-(carboxymethyl)- 

added dropwise. After stirring in the ice bath for 2 N-[3-[3-(diethoxyphosphinyl)propoxy-5-(octadecylox- 

hours, the reaction mixture was stirred and heated at 90° y)phenyl]glycine. 

for 2 hours. Benzyl alcohol (16 ml) was added and heat- Anal. Calcd for C35H62NO9P: C, 62.57; H, 9.30; N, 

ing at 90° was continued for 4 hours. The solvent and 2.08; P, 4.61. Found: C, 62.66; H, 9.46; N, 2.21; P, 4.32. 
the excess benzyl alcohol were removed at reduced 20 EXAMPLE 89 

pressure and the residue was dissolved in ethyl acetate. _ . , x „ _„ _„ , , , , . 

The extract was washed with NaHCOs solution, dried N "< C ; ^oxymeth y^-[3-[3^eAOTyptosptoyl> 

and concentrated at reduced pressure to an oil which propoxyj- -<pc a ecy oxyjp eny jg ycine 

was purified by HPLC using 50% ethyl acetate-hexane A solution of 0.226 g (0.336 mmol) of N-(carboxyme- 

to give 2.47 g (82% yield) of [3~[3-(diethoxyphos- 25 thyl)-N-[3-[3-(diethoxyphosphinyl) propoxy-5-(oc- 

phinyl)propoxy]-5-(octadecyloxy>phenyl}carbamic tadecyloxy)phenyl]glycine and 1.5 ml (1.5 mmol) of IN 

acid phenylmethyl ester as an oil. The structure was NaOH in 20 ml of DMSO was stirred at 100° under 

confirmed by nmr and mass spectra. 24 h ° UrS " ? g l ° tem P era * ure * 

c the solid was removed by filtration and it was dissolved 

EXAMPLE 86 30 in water and the solution was acidified with 6N HC1 to 

r „ r „ . e , , , 1 ti u pH 2. Filtration gave 0.193 g (89% yield, mp 105°-108°) 

[3-E3-Ammo.5-(octadecyloxy) P henoxy]propyl]phos- JJ N-(carboxymethyl)-N-[3-[3-(ethoxyphosphinyl)- 

phomc acid diethyl ester propoxy]-5-(octadecyloxy)phenyl]glycine. The struc- 

A mixture of 2.47 g of [3-[3-(diethoxyphosphinyl)- ture was confirmed by nmr and mass spectra. 

propoxy]-5-(octadecyIoxy)phenyl]carbamic acid phe- 35 EXAMPLE 90 
nylmethyl ester and 0.4 g of 10% palladium on carbon 

in 100 ml of THF was stirred in a hydrogen atmosphere 3-Nitro-5<octodecyloxy)phenylcarbaimc acid 

at room temperature for 2.5 hours. The catalyst was dimethylethyl ester 

removed by filtration and the filtrate was concentrated ^ A mixture of 5.0 g (11.5 mmol) of 3-nitro-5-(oc- 

at reduced pressure to a solid which was recrystallized tadecyloxy)benzoic acid, 3.0 ml (13.8 mmol) of di- 

from ether-hexane to give 1.83 g (92% yield, mp phenylphosphoryl azide and 2.0 ml (13.8 mmol) of tri- 

63^-65°) of [3-[3-amino-5-(octadecyloxy)phenoxy]- ethylamine in 45 ml of t-butylalcohol (freshly distilled 

■propyl]-phosphonic acid diethyl ester. The structure f rom sodium) was stirred at reflux under argon for 20 

was confirmed by nmr and mass spectra. 45 hour *< ^ excess t-butylalcohol was removed at re- 

duced pressure and methylene chloride was added to 

EXAMPLE 87 the residue. The extract was washed with NaHC03 

_ _ r „ r „ , , , . _ _ , solution, dried and concentrated at reduced pressure to 

N-[3-[3-(r>iethoxyphosphmyl)propoxy]-5-(oc- ^ ^ wMch was purified by H p LC using 5% ethyl 

tadecyloxy)phenyl]-N-[2-oxo-2-(phenylmethoxy)e- acetate-hexane to give 4.6 g (79% yield, mp 70°-72°) of 

thyl] glycine phenylmethyl ester ^ 3-nitro-5-(octadecyloxy)phenylcarbamic acid dime- 

A mixture of 1.82 g (3.27 mmol) of [3-[3-amino-5-(oc- thylethyl ester. The structure was confirmed by nmr 

tadecyloxy)phenyl]propyl]phosphonic acid diethyl es- 211(1 mass spectra. 

ter, 1.6 ml (9.82 mmol) of benzyl bromoacetate, 1.8 g EXAMPLE 91 

(8.19 mmol) of l,8-bis(dimethylamino)naphthalene and 55 _ __. _ , . . 

^ . . ,~ ' ,T ... . , . , - . 3-Nitro-5-(octadecyloxy)benzenamme 
0. 14 g (0.92 mmol) of sodium iodide m 40 ml of acetom- 

trile and 15 ml of DMF was stirred at reflux under To a solution of 4.6 g of 3-nitro-5-(octadecyloxy)- 

argon for 48 hours. The reaction mixture was concen- phenylcarbamic acid dimethylethyl ester m 100 ml of 

trated at reduced pressure and the residue was dissolved m *ff*™ * * JF 1 ^^ ^ as 

, . . . , ... A n<I1v , 60 added 20 ml of tnfluoroacetic acid. The reaction mix- 

m ethyl acetate. The extract was washed with 0 05N ^ ^ ^ ^ rature for 3 . 5 hours ^ the 

HC1, dried and concentrated at reduced pressure to an golvent wag ^ removed at reduced pressure , The 

oil which was purified by HPLC using 55% ethyl ace- res idue was treated with water and the product was 

tate-hexane. This gave 2.41 g (86% yield) of N-[3-[3- filtered and recrystallized from ethyl acetate-hexane to 
(diethoxyphosphinyl)propoxy-5-(octadecyloxy)- 65 g j ve 3^ g (97% yield, mp 106°-108°) of 3-nitro-5-(oc- 

phenyl]-N-[2-oxo-2-(phenylmethoxy)ethyl]glycine phe- tadecyloxy)benzenamine. 

nylmethyl ester as an oil. The structure was confirmed Anal. Calcd for C24H42N2O3: Q 70.89; H, 10.41; N, 

by nmr and mass spectra. 6.89. Found: C, 70.79; H, 10.44; N, 6.74. 
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N-(2-Methoxy-2-oxoethyl)-N-(3-nitro-5-(octadecylox- 
y)phenyl]glycine methyl ester 

A mixture of 2.5 g (6.1 mmol) of 3-nitro-5-(oc- 5 
tadecyloxy)benzenamine, 5.8 ml (61 mmol) of methyl 
bromoacetate, 3.3 g (15.4 mmol) of l,8-bis(dime- 
thylamino)naphthalene and 0.5 g (3.3 mmol) of sodium 
iodide in 50 ml of acetonitrile and 15 ml of DMF was 
stirred at reflux under argon for 32 hours. Methyl brom- 10 
oacetate (3 ml), 1.5 g of l,8-bis(dimethylamino)naphtha- 
lene and 0.5 g of sodium iodide were added and reflux 
was continued for 16 hours. The solvents were removed 
at reduced pressure and methylene chloride was added 
to the residue. The extract was washed with 0.05N HC1, 15 
dried and concentrated to an oil which was purified by 
HPLC using hexane:ethyl acetate:methylene chloride 
(75:15:10) to give 1.44 g (43% yield, mp 68°-74°) of 
N-(2-methoxy-2-oxoethyl)-N-[3-nitro-5-(octadecylox- 
y)phenyl]glycine methyl ester. The structure was con- 20 
firmed by nmr and mass spectra. 


25 
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40 


EXAMPLE 93 

N-(Carboxymethyl)-N-[3-nitro-5-(octadecyloxy)- 
phenyl]glycine 

A solution of 1.44 g (2.6 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-nitro-5-(octadecyloxy) phenyl] glycine 
methyl ester and 15 ml of IN NaOH in 65 ml of metha- 
nol, 10 ml of dioxane and 20 ml of water was stirred 
reflux for 5 hours. The solvents were removed at re- 
duced pressure and the residue was dissolved in 400 ml 
of hot water. After cooling to room temperature, 6N 
HC1 was added to acidify and the resultant precipitate 
was filtered. Purification by chromatography on 40 g of 
silica gel using 20% methanol-chloroform gave 1.1 g 
(81% yield, mp 131°- 134°) of N -(carboxymethyl)-N-[3- 
nitro-5-(octadecyloxy)phenyl]glycine. 

Anal. Calcd for C28H46N2O7: C, 64.34; H, 8.87; N, 
5.36. Found: C, 64.15; H, 8.85; N, 5.18. 

EXAMPLE 94 

N-(Carboxymethyl)-N-[3-amino-5-(octadecyloxy)- 
phenyl]glycine 

A mixture of 0.6 g of N-(carboxymethyl)-N-[3-nitro- 45 
5-(octadecyloxy)phenyl]glycine and 0.2 g of 10% palla- 
dium on carbon in 170 ml of THF and 10 ml of DMF 
was stirred in a hydrogen atmosphere at room tempera- 
ture until uptake ceased after 4 hours. The reaction 
mixture was heated to dissolve the precipitated product 50 
and the catalyst was removed by filtration. The filtrate 
was concentrated at reduced pressure and the solid 
residue was dissolved in THF and the solution was 
passed through a SEP-PAK silica cartridge (Waters 
Associates). The eluent was concentrated at reduced 55 
pressure to a solid which was triturated with ethyl ace- 
tate and filtered to give 0.25 g (44% yield, mp 
185°- 195°) of N-(carboxymethyl)-N-[3-amino-5-(oc- 
tadecyloxy)phenyl]glycine. The structure was con- 
firmed by nmr and mass spectra. 50 

EXAMPLE 95 

3-(Ac«tylamino)-5-(octadecyloxy)riitrobenzene 

To a solution d 1.4 g (3.44 mmol) of 3-nitro-5-(oc- 
tadecyloxy)benzenamine and 0.75 ml (5.4 mmol) of 65 
triethylamine in 85 ml of THF stirred in an ice bath was 
added 0.25 ml (3.44 mmol) of acetyl chloride. The ice 
bath was removed after 15 minutes and the reaction 


mixture was stirred at room temperature for 17 hours. 
Triethylamine (0.3 ml) and acetyl chloride (0.15 ml ) 
were added and stirring was continued for 5 hours. The 
solvent was removed at reduced pressure and the resi- 
due was crystallized from ethyl acetate-hexane to give 
1.3 g (84% yield, mp 103*-107°) of 3-(acetylamino)-5- 
(octadecyloxy)nitrobenzene. The structure was con- 
firmed by nmr and mass spectra. 

EXAMPLE 96 
3-(Acetylamino)-5-(octadecyloxy)benzenamine 

A mixture of 1.3 g of 3-(acetylamino)-5-(octadecylox- 
y)nitrobenzene and 0.2 g of 10% palladium on carbon in 
30 ml of THF and 25 ml of ethyl acetate was stirred in 
a hydrogen atmosphere until uptake ceased after 5 
hours. The catalyst was removed by filtration and the 
filtrate was concentrated at reduced pressure to a solid 
which was recrystallized from ethyl acetate-hexane to 
give 1.0 g, mp 115°-117°, of 3-(acetylamino)-5-(oc- 
tadecyloxy)benzenamine. 

Anal. Calcd for C26H46N2O2: C, 74.59; H, 11.07; N, 
6.69. Found: C, 74.38; H, 11.17; N, 6.60. 

EXAMPLE 97 

N-[3-(Acetylamino-5-(octadecyloxy)phenyl[-N-[2-oxo- 
2-(phenylmethoxy)ethyl]glycine phenylmethyl ester 

A mixture of 1.1 g (2.63 mmol) of 3-(acetylamino)-5- 
(octadecyloxy)benzenamine, 4.2 ml (26 mmol) of benzyl 
bromoacetate, 1.4 g (6.6 mmol) of l,8-bis-(dime- 
thylamino)naphthalene and 0.4 g (2.63 mmol) of sodium 
iodide in 40 ml of acetonitrile and 5 ml of DMF was 
stirred at reflux for 48 hours. The solvents were re- 
moved at reduced pressure and the residue was purified 
by HPLC using 35% ethyl acetate-hexane to give 0.3 g 
(16% yield, mp 89°-90°) of N-[3-(acetylamino)-5-(oc- 
tadecyloxy)phenyl]-N-[2-oxo-2-(phenylmethoxy)e- 
thyl]glycine benzyl ester. The structure was confirmed 
by nmr and mass spectra. 

EXAMPLE 98 

N-(Carboxymethyl)-N-[3-(acetylamino)-5-(oc- 
tadecyloxy)phenylglycine 

A mixture of 0.30 g of N-[3-(acetylamino)-5-(oc- 
tadecy!oxy)phenyl]-N-2-(phenylmethoxy)-2-oxoethyl]- 
glycinephenylmethyl ester and 0.10 g of 10% palladium 
on carbon in 15 ml of THF and 15 ml of ethyl acetate 
was stirred in a hydrogen atmosphere at room tempera- 
ture until uptake ceased after 7 hours. The catalyst was 
removed by filtration and the filtrate was concentrated 
at reduced pressure to a solid which was recrystallized 
from ethyl acetate to give 0.13 g (59% yield, mp 
156°-165 e ) ofN-(carboxymethyl)-N-[3-(acetylamino)-5- 
(octadecyloxy)phenylglycine. 

Anal. Calcd for C30H50N2O6: C, 67.38; H, 9.42; N, 
5.24. Found: C, 67.28; H, 9.42; N, 5.05. 

EXAMPLE 99 

3-Hydroxy-5-(octadecyloxy)benzoic acid methyl ester 

A mixture of 50.0 g (0.297 mol) of methyl 3,5-dihy- 
droxybenzoate, 99.2 g (0.297 mol) of 1-bromooctadec- 
ane and 41 g (0.297 mol) of potassium carbonate in 1000 
ml of acetone and 50 ml of DMF was stirred at reflux 
under argon for 24 hours. The solvents were removed 
at reduced pressure and the residue was heated with 
methylene chloride and filtered hot. The filtrate was 
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concentrated at reduced pressure to a solid which was 
recrystallized from methylene chloride-methanol to 
give the 3,5-dialkylated product. The filtrate was con- 
centrated to dryness and the residue was recrystallized 
from methylene chloride-methanol to give more of the 5 
dialkylated product. The filtrate was concentrated to 
dryness and recrystallized from ether-hexane to give 
40.2 g (32% yield, mp 95°-97°) of 3-hydroxy-5-(oc- 
tadecyloxy)benzoic acid methyl ester. 

Anal. Calcd for C26H44O4: C, 74.24; H, 10.54. Found: to 
C, 73.69; H, 10.57. 

EXAMPLE 100 

3 -(Octadecyloxy)-5-(phenylmethoxy)benzoic acid 

methyl ester 15 

A mixture of 50.9 g (0.12 mol) of 3-hydroxy-5-(oc- 
tadecyloxy)benzoic acid methyl ester, 21.6 ml (0.18 
mol) of benzyl bromide and 50 g (0.36 mol) of potassium 
carbonate in 750 ml of DMF was stirred and heated at 
85" for 65 hours. The reaction mixture was filtered and 20 
the filtrate was concentrated at reduced pressure. The 
residue was recrystallized from methylene chloride- 
methanol to give 46.3 g (75% yield, mp 6r-63°) of 
3-(octadecyloxy)-5-(phenylmethoxy)benzoic acid 
methyl ester. The structure was confirmed by the nmr 25 
spectrum. 

EXAMPLE 101 
3-(Octadecyloxy)-5-(phenylmethoxy)benzoic acid 

30 

A mixture of 46.3 g (0.091 mol) of 3-(octadecyloxy)- 
5-(phenylmethoxy)benzoic acid methyl ester and 45 ml 
(0.27 mol) of 6N NaOH in 7.50 ml of methanol and 300 
ml of dioxane was stirred at reflux for 4 hours. The 
reaction mixture was filtered and the filtrate was con- 
centrated at reduced pressure. The residue was sus- 
pended in water, acidified and filtered to give 44.4 g 
(99% yield, mp 97°-99°) of 3-(octadecyloxy)-5-(phenyl- 
methoxy)benzoic acid. 

Anal. Calcd for C32H48O4: C, 77.38; H, 9.74. Found: 
C, 77.38; H, 9.75. 40 

EXAMPLE 102 

3-(Octadecyloxy)-5-(phenylmethoxy)phenylcarbamic 
acid dimethylethyl ester 

A solution of 25 g (0.05 mol) of 3-(octadecyloxy)-5- 
(phenylmethoxy)benzoic acid, 13 ml (0.06 mol) of di- 
phenylphosphoryl azide and 8.4 ml (0.06 mol) of trieth- 
ylamine in 165 ml of t-butyl alcohol (freshly distilled 
from sodium) was stirred at reflux under argon for 19 59 
hours. The excess t-butyl alcohol was removed at re- 
duced pressure and the residue was extracted with 
methylene chloride. The dried extract was concen- 
trated to a solid which was purified by chromatography 
on 200 g of 35-70 mesh silica gel using 50% ethyl ace- S5 
tate-hexane to give 28 g of slightly impure 3-(oc- 
tadecyloxy)-5-(phenylmethoxy)phenylcarbamic acid 
dimethylethyl ester which was suitable for use in the 
next step. 

EXAMPLE 103 60 

3-(Octadecyloxy)-5-(phenylmethoxy)benzenamine 

A solution of 28 g of 3-(octadecyloxy)-5-(phenylme- 
thoxy)phenylcarbamic acid dimethylethyl ester and 76 
ml of trifluoroacetic acid in 700 ml of methylene chlo- 65 
ride was kept at room temperature for 2 hours. The 
solution was concentrated at reduced pressure and the 
residue was extracted with methylene chloride. The 
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extract was washed with NaHC03 solution, dried and 
concentrated to a solid which was dissolved in 1000 ml 
of ether. The solution was treated with 21 ml of 3N HC1 
in ethanol. The hydrochloride salt which precipitated 
was filtered and treated with excess NaHC03 to liberate 
the free base which was extracted with methylene chlo- 
ride. The dried extract was concentrated at reduced 
pressure to give 20.4 g (89% yield, mp 57*-59°) of 3-(oc- 
tadecyloxy)-5-(phenylmethoxy)benzenamine. 

Anal. Calcd for C31H49NO2: C, 79.60; H, 10.56; N, 
2.99. Found: C, 79.33; H, 10.53; N, 2.98. 

EXAMPLE 104 

N-(2-Methoxy-2-oxoethyl-N-[3-(octadecyIoxy)-5- 
(phenyImethoxy)phenyl]glycine methyl ester 

A mixture of 20.3 g (0.043 mol) of 3-(octadecyloxy)- 
5-(phenylmethtoxy)benzenamine, 12 ml (0.13 mol) of 
methyl bromoacetate, 23 g (0.11 mol) of l,8-bis(dime- 
thylamino)naphthalene and 1.8 g (0.012 mol) of sodium 
iodide in 450 ml of acetonitrile and 150 ml of DMF was 
stirred at reflux under argon for 48 hours. The reaction 
mixture was filtered and the filtrate was concentrated at 
reduced pressure. The residue was extracted with ethyl 
acetate and the extract was washed with 0.5N HC1, 
dried and concentrated to a solid which was purified by 
HPLC using 20% ethyl acetate-hexane to give 15.6 g 
(59% yield, mp 66°-68°) of N-(2-methoxy-2-oxoethyl)- 
N-[3-(octadecyloxy)-5-(phenylmethoxy)phenyl]glycine 
methyl ester. 

Anal. Calcd for C35H57NO6: C, 72.63; H, 9.39; N, 
2.29. Found: C, 72.60; H, 9.55; N, 2.29. 

EXAMPLE 105 

N-[3-Hydroxy-5-(octadecyloxy)phenyl]-N-(2-methoxy- 
2-oxoethyl)glycine methyl ester 

A mixture of 15.55 g of N-(2~inethoxy-2-oxoethyl)-N- 
[3-(octadecyloxy)-5-(phenylmethoxy) phenyfjglycine 
methyl-ester and 3.0 g of 10% palladium on carbon in 
500 ml of THF was stirred in a hydrogen atmosphere at 
room temperature until uptake ceased after 23 hours. 
The catalyst was removed by filtration and the filtrate 
was concentrated at reduced pressure to a solid which 
was triturated with hexane and filtered to give 12.8 g 
(97% yield, 96°-98*) of N-[3-hydroxy-5-(octadecylox- 
y)phehyl] -N-(2-methoxy-2-oxoethyl)glycine methyl 
ester. 

Anal. Calcd for C 3 oH 5 iN0 6 : C, 69.06; H, 9.85; N, 
2.68. Found: C, 69.12; H, 10.06; N, 2.72. 

EXAMPLE 106 

3-(3- Bromopropoxy)bromobenzene 

A mixture of 5.0 g (0.029 mol) of 3-bromophenol, 29 
ml (0.29 mol) of 1,3-dibromopropane and 12 g (0.087 
mol) of potassium carbonate in 75 ml of acetone was 
stirred ar reflux for 22 hours. The reaction mixture was 
filtered and the filtrate was concentrated at reduced 
pressure. The residue was purified by HPLC using 3% 
ethyl acetate-hexane to give 4.9 g (58% yield) of 3-(3- 
bromopropoxy)bromobenzene. The structure was con- 
firmed by the nmr spectrum. 
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EXAMPLE 110 
3,5-Bis(phenylmethoxy)benzoic acid 


10 


N-(2-methoxy-2-oxoethyl)-N-3-3-(3-bromophenoxy)- 
propoxy]-5(octadecyloxy)phenyl]glycine methyl ester 

A mixture of 1.0 g (1.92 mmol) of N-(2-methoxy-2- 5 
oxoethyl)-N-[3-hydroxy-5-(octadecyloxy)phenyI]gly- 
cine methyl ester, 0.59 g (2.01 mmol) of 3-(3-bromo- 
propoxy) bromobenzene, 0.53 g (3.83 mmol) of potas- 
sium carbonate and 0.29 g (1.92 mmol) of sodium iodide 
in 30 ml of acetone and 6 ml of DMF was stirred at 
reflux under argon for 65 hours. The solvents were 
removed at reduced pressure and the residue was 
treated with methylene chloride and filtered. The fil- 
trate was concentrated and crystallized from methylene . , 
chloride-methanol to give 0.99 g (70%, mp 48°-50°) of 
N-(2-methoxy-2-oxoethyI)-N-[3-[3-(3-bromophenoxy) 
propoxy]-5-(octadecyloxy)phenyI]gIycine methyl ester. 

Anal. Calcd for C 3 9H6oBrN0 7 : C, 63.75; H, 8.23; N, 
1.91; Br, 10.87. Found: C, 63.43; H, 8.32; N, 1.88; Br, 2Q 
10.77. 

EXAMPLE 108 

N-(Carboxymethyl)-N-3-[3-[3-(bromophenoxy)propox- 

y3-5-(octadecyloxy)phenyl]glycine 25 

A solution of 0.95 g (1.29 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-[3-(3-bromophenoxy) propoxy] -5-(oc- 
tadecyloxy)phenyl]glycine methyl ester and 0.86 ml 
(5.17 mmol) of 6N NaOH in 20 ml of methanol and 10 
ml of dioxane was stirred at reflux under argon for 4.5 30 
hours. The solvents were removed at reduced pressure 
and the residue was dissolved in water and acidified to 
pH 3 with 6N HC1. The product was extracted with 
ethyl acetate and the extract was concentrated to dry- 
ness and the resultant solid was reccrystallized from 35 
methanol-water to give 0.75 g (83% yield, mp 93°-95°) 
of N-(carboxymethyl)-N-3-[3-(3-bromophenoxy)- 
propoxy]-5-(octadecyloxy) phenyljglycine. 

Anal. Calcd for C 3 7H 5 6BrN0 7 : C, 62.88; H, 7.99; N, 

I. 98; Br; 11.31. Found: C, 62.85; H, 8.08; N, 1.87; Br, 40 

II. 60. 

EXAMPLE 109 
3,5-Bis(phenyImethoxy)benzoic acid methyl ester 

A mixture of 25.0 g (0.15 mol) of 3,5-dihydroxyben- 
zoic acid methyl ester, 44 ml (0.37 mol) of benzyl bro- 
mide and 82 g (0.60 mol) of potassium carbonate in 300 
ml of DMF was stirred and heated at 85° under argon 
for 45 hours. The cooled reaction mixture was filtered 
and the filtrate was concentrated at reduced pressure. 
The residue was treated with methylene chloride and 
the extract was filtered again to remove salts. Crystalli- 
zation from methylene chloride-methanol gave 41.9 g 
(81% yield, mp 64°-66°) of 3,5-bis(phenylmethoxy)ben- 55 
zoic acid methyl ester. 

Anal. Calcd for C22H20O4: C, 75.84; H, 5.79. Found: 
C, 75.26; H, 5.62. 


45 
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A solution of 41.4 g (0.12 mol) of 3,5-bis(phenylme- 
thoxy)benzoic acid methyl ester and 59 ml (0.36 mol) of 
6N NaOH in 700 ml of methanol and 350 ml of dioxane 
was stirred at reflux for 17 hours. The solvents were 65 
removed at reduced pressure and the residue was dis- 
solved in water and acidified to pH 3 with 6N HC1. The 
resultant solid was filtered and recrystallized from 


methylene chloride-methanol to give 38.6 g (97% yield, 
mp 211°-213°) of 3,5-bis(phenylmethoxy)benzoic acid. 

Anal. Calcd for C21H18O4: C, 75.43; H, 5.43. Found: 
74.82; H, 5.34. " 

EXAMPLE 111 

3,5-Bis(phenylmethoxy)phenyl carbamic acid 
dimethylethyl ester 

A mixture of 2.0 g (5.98 mmol) of 3,5-bis(phenylme- 
thoxy)benzoic acid, 1.6 ml (7.18 mmol) of diphenyl- 
phosphoryl azide, 1.0 ml (7.18 mmol) of triethyl amine 
and 6 ml (64 mmol) of t-butyl alcohol (freshly distilled 
from sodium) in 15 ml of anhydrous toluene was stirred 
at reflux under argon for 18 hours. The reaction mixture 
was washed with NaHC03 solution, dried and concen- 
trated at reduced pressure to an oil. Chromatography 
on 25 g of 230-400 mesh silica gel using 10% ethyl 
acetate-hexane gave 2.25 g (93% yield, mp 96°-98°) of 
3,5-bis(phenylmethoxy) phenyl carbamic acid dime- 
thylethyl ester. 

Anal. Calcd for C25H27NO4: C, 74.05; H, 6.71; N, 
3.45. Found: C, 73.69; H, 6.84; N, 3.45. 

EXAMPLE 112 
3, 5-Bis(phenylmethoxy)benzenamine 

A solution of 2.21 g of 3,5-bis(phenylmethoxy)phenyl 
carbamic acid dimethylethyl ester and 2. 1 ml of trifluo- 
roacetic acid in 50 ml of methylene chloride was left at 
room temperature for 18 hours. The reaction mixture 
was concentrated at reduced pressure and the residue 
was dissolved in methylene chloride and the extract was 
washed with NaHC03 solution, dried and concentrated 
to an oil which was triturated with methanol and fil- 
tered to give 0.70 g, mp 77°-80°, of 3,5-bis-(phenyl- 
methoxy)benzenamine. The filtrate was concentrated to 
dryness, dissolved in ether and treated with 1.6 ml of 3N 
HC1 in ethanol. The precipitated hydrochloride salt was 
filtered, treated with excess NaHCCb solution and ex- 
tracted with methylene chloride. The dried extract was 
concentrated to give 0.57 g more of 3,5-bis(phenylme- 
thoxy)benzenamine . 

Anal. Calcd for C2oH 19 N0 2 : C, 78.66; H, 6.27; N, 
4.59. Found: C, 78.47; H, 6.37; N, 4.51. 

EXAMPLE 113 

N-(2-Methoxy-2-oxoethyI)-N-[3,5-(bis(phenylmethox- 
y)phenyl]glycine methyl ester 

A mixture of 29.27 g (0.097 mol) of 3,5-bis(phenylme- 
thoxy)benzenamine, 27 ml (0.29 mol) of methyl brom- 
oacetate, 51.7 g (0.24 mol) of l,8-bis(dimethylamino)- 
naphthalene and 4 g (0.027 mol) of sodium iodide in 500 
ml of acetonitrile and 150 ml of DMF was stirred at 
reflux under argon for 48 hours. The solvents were 
removed at reduced pressure and the residue was ex- 
tracted with ethyl acetate. The extract was washed with 
0.5N HC1, with NaHCC>3 solution, dried and concen- 
trated to a solid. Purification by HPLC using 4% ethyl 
acetate-toluene and recrystallization from methylene 
chloride-hexane gave 28.65 g (66% yield, mp 98°-100°) 
of N-(2-methoxy-2-oxoethyl)-N-[3,5-(bis(phenylme- 
thoxy)phenyl]glycine methyl ester. 

Anal. Calcd for C 2 6H 2 7N0 6 : C, 69.47; H, 6.05; N, 
3.12. Found: C, 69.36; H, 5.98; N; 2.73. 
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N-[(3,5-Dihydroxy)phenyl]-N-(2-methoxy-2-oxoe- 
thyl)glycine methyl ester 

A mixture of 28.6 g of N-(2-methoxy-2-oxoethyl)-N- 5 
[3,5-(bis(phenylmethoxy)phenyl}glycine methyl ester 
and 5.0 g of 10% palladium on carbon in 500 ml of THF 
was shaken in a hydrogen atmosphere for 23 hours. The 
catalyst was removed by filtration and the filtrate was 
concentrated at reduced pressure to a solid which was 
triturated with hexane and filtered to give 16.2 g (94% 
yield, mp 200 e -202 e ) of N-[(3 J 5-Dihydroxy)phenyl]-N- 
(2-methoxy-2-oxoethyl)glycine methyl ester. 

Anal. Calcd for C12H15NO6: C, 53.53; H, 5.62; N, 
5.20. Found: C, 53.65; H, 5.51; N, 4.96. 

EXAMPLE 115 

N-(2-Methoxy-2 
-oxoethyl)-N- [3,5-bis(decyloxy)phenyl]glycine methyl 

ester 

A mixture of 0.50 g (1.86 mmol) of N-[(3,5-Dihydrox- 
y)phenyI]-N-(2-methoxy-2-oxoethyl)glycine methyl 
ester, 0.81 ml (3.9 mmol) of 1-bromodecane and 0.77 g 
(5.57 mmol) of potassium carbonate in 15 ml of acetone 


15 


20 


and 3.5 g (99% yield, mp 64°-66°) of 3,4-bis (tet- 
radecyloxy) nitrobenzene was obtained by filtration. 
The structure was confirmed by nmr and mass spectra. 

Using this procedure, the reaction of 4-nitrocatechol 
with 1-bromodecane gave 3,4-bis(decyloxy)nitroben- 
zene (mp 60°-6r, Anal. Calcd for C26H45NO4: C, 
71.68; H, 10.41; N, 3.22. Found: C, 71.63; H, 10.55; N, 
3.21. 

EXAMPLE 117 

3,4-Bis(tetradecyloxy)benzenamine 

A mixture of 3.5 g of 3,4-bis(tetradecyloxy)nitroben- 
zene and 0.5 g of 10% palladium on carbon in 80 ml of 
THF and 40 ml of ethyl acetate was stirred in a hydro- 
gen atmosphere for 4 hours when uptake ceased. The 
catalyst was removed by filtration and the filtrate was 
concentrated at reduced pressure to a solid which was 
recrystallized from ethyl acetate-hexane to give 2.9 g 
(88% yield, mp 55°-58°) of 3,4-bis (tetradecyloxy)ben- 
zenamine. 

Anal. Calcd for C34H63NO2: C, 78.85; H, 12.26; NT, 
2.70. Found: C, 78.77; H, 12.01; N, 2.65. 

The compounds in Table 24 were prepared using the 
procedure of Example 117. 


TABLE 24 



Microanalytical Data 


Ex. 

R 

mp CC.) 

E.F. 

C 

CaJcd 
H 

N 

C 

Found 
H 

N 

117a 

CioH 21 

41-42 

C26H47NO2 

76.98 

11.68 

3.45 

75.95 

11.51 

3.37 

117b 

COC13H27 

66-69 

C34H59NO4 

74.81 

10.89 

2.57 

74.95 

10.70 

2.63 

117c 

COC17H35 

82-84 

C42H75NO4 

76.66 

11.49 

2.13 

75.95 

10.87 

1.98 

117d 

CONHC18H37 

129-133 

C44H81N3O4 

73.80 

11.40 

5.87 

73.97 

11.35 

5.80 

117e 

CONHC14H29 

127-131 

C 36 H 65 N 3 04 

71.60 

10.85 

6.96 

71.50 

10.89 

6.77 


was stirred at reflux for 24 hours. An additional 0.8 ml 
of 1-bromodecane was added and reflux was continued 
for 48 hours. The reaction mixture was filtered through 
a Celite pad and the filtrate was concentrated at re- 
duced pressure to an oil which was purified by HPLC 
using 15% ethyl acetate-hexane to give 0.54 g (52% 
yield) of N-(2-methoxy-2-oxoethyl)-N-[3,5-bis- 
(decyloxy)phenyl]glycine methyl ester as an oil. The 
nmr and mass spectra of this product were identical to 
those obtained using the procedure of Example 5. 

EXAMPLE 116 

3,4- Bis(tetradecyloxy)nitrobenzene 

A mixture of 1.0 g (6.45 mmol) of 4-nitrocatechol, 4.8 
ml (16.1 mmol) of 1-bromotetradecane and 2.5 g (17.4 
mmol) of potassium carbonate in 20 ml of acetone and 
10 ml of DMF was stirred at reflux under argon for 24 
hours. The reaction mixture was filtered while hot and 
the filtrate was allowed to cool to room temperature 


EXAMPLE 118 

N-[2-oxo-2-(phenylmethoxy)ethyl]-N-[3,4-bis(tet- 
radecyloxy)phenyl]glycine phenylmethyl ester 

A mixture of 2.8 g (5.4 mmol) of 3,4-bis (tetradecylox- 
y)benzenamine, 8.6 ml (54 mmol) of benzyl bromoace- 
tate, 2.9 g (13.5 mmol) of l,8-bis(dimethylamino)naph- 
thalene and 0.3 g of sodium iodide in 60 ml of acetoni- 
trile and 10 ml of DMF was stirred under argon for 48 
hours. The solvents were removed at reduced pressure 
and the residue was treated with water and extracted 
with ethyl acetate. The dried extract was concentrated 
and purified by HPLC using 10% ethyl acetate-hexane 
to give 3.2 g (73% yield, mp 52°— 52°) of N-[2-oxo-2- 
(phenylmethoxy)ethyl]-N-[3,4-bis(tetradecyloxy)- 
phenyl]glycine phenylmethyl ester. The structure was 
confirmed by nmr and mass spectra. 

The compounds in Table 25 were prepared using the 
procedure of Example 118. 
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TABLE 25 


"XT" 


Ex. 


RO 


mp fC.) E.F. 


Microanalytical Data. 


Calcd 


Found 


H 


N 


H 


N 


118a 

CjoH 2 i 

liquid 

C44H63NO6 

N.O. 


118b 

COC 13 H 2 7 

liquid 

C 52 H7sN0 8 

N.O. 


118c 

COC17H35 

52-54 

CeoHgiNOg 


NO. 

118d 

CONHCi 8 H 37 

116-119 

C62H 97 N 3 03 


N.O. 

118e 

CONHC14H29 

115-119 

C54H 8 iN 3 0 8 

72.05 9.07 4.67 71.92 9.15 

4.77 


20 


EXAMPLE 119 

N-(Carboxymethyi)-N-[3,4-bis(tetradecyloxy)phenyl]g- 

lycine 

A mixture of N-[2-oxo-2-(phenylmethoxy)ethyl]-N- 
[3,4-bis(tetradecyloxy)phenyl]glycine phenylmethyl 
ester and 0.5 g of 10% palladium on carbon in 40 ml of 
THF and 20 ml of ethyl acetate was stirred in a hydro- 
gen atmosphere at room temperature for 2.5 hours 25 
when uptake ceased. The catalyst was removed by 
filtration and the filtrate was concentrated at reduced 
pressure to a solid which was triturated with hexane 
and filtered to give 1.4 g (56% yield, mp 89°-93°) of 
pure N-(carboxymethyl)-N-[3,4-bis(tetradecyloxy)- 30 
phenyfjglycine. 

Anal. Calcd for C 3 8H6 7 N0 6 : C, 72.00; H, 10.65; N, 
2.21. Found: C, 71.98; H, 10.41; N, 2.08. 

The compounds in Table 26 were prepared using the 
procedure of Example 119. 35 

TABLE 26 


Using this procedure, the reaction of 4-nitrocatechol 
with tetradecanoyl chloride gave 3,4-bis [(1-oxotet- 
radecyl)oxy]nitrobenzene (mp 58°-60 c , Anal. Calcd for 
C34H57NO6: C, 70.72; H, 9.98; N, 2.43. Found: C, 70.91; 
H, 9.61; N, 2.41. 

Using this procedure, the reaction of 4-nitrocatechol 
with octadecanoyl chloride gave 3,4-bis [(1-oxooc- 
tadecyl)oxy]nitrobenzene (mp 68°-70°) The structure 
was confirmed by the nmr spectrum. 

Using this procedure, the reaction of 4-nitrocatechol 
with octadecyl isocyanate gave 3,4-bis [[(oc- 
tadecylamino)carbonyl3oxy]nitrobenzene (mp 
11 T- 121°). The structure was confirmed by the nmr 
spectrum. 

Using this procedure, the reaction of 4-nitrocatechol 
with tetradecyl isocyanate gave 3,4-bis [[(tet- 
radecylamino)carbonyl]oxy]nitrobenzene (mp 
100"- 104°). The structure was confirmed by the nmr 
spectrum. 


XT 


Ex 


RO 


mp fC.) E.F. 


Microanalytical Data 


Calcd 


Found 


H 


N 


H 


N 


119a C10H21 semisolid C 30 H S iNO6 N.O. 

119b COCi 3 H 2 7 129-131 C 3 gH63NOg 68.95 9.59 2.12 68.96 9.58 2.13 

119c COC17H35 115-120 C46H79NO8 71.37 10.29 1.81 71.74 10.52 1.87 

119d CONHCi8H 37 151-156 C48Hg5N 3 Os 69.28 10.30 5.05 69.53 10.23 5.04 

119e CONHC J4 H 29 155-159 CwH^NjOb 66.73 9.66 5.84 66.80 9.53 5.82 


EXAMPLE 120 

3,4-Bis[(l-oxodecyl)oxy]nitrobenzene 

To a stirred, ice bath cooled solution of 1.0 g (6.45 55 
mmol) of 4-nitrocatechol and 2 ml of pyridine in 25 ml 
of methylene chloride and 5 ml of THF under argon 
was added 3.2 ml (15.5 mmol) of decanoyl chloride in 5 
ml of THF. The reaction mixture was allowed to warm 
to room temperature and stirred for 18 hours when it 60 
was poured into water and extracted with methylene 
chloride. The dried extract was concentrated to an oil 
which was purified by chromatography on 70 g of silica 
gel using 5% ethyl acetate-hexane to give 2.9 g (97% 
yield, mp 45°^4-7°) of 3,4-bis[(l-oxodecyl)oxy]nitroben- 65 
zene. 

Anal. Calcd for C 2 6H4iN0 6 : C, 67.36; H, 8.91; N, 
3.02. Found: C, 67.47; H, 8.84; N, 2.97. 


EXAMPLE 121 
3,4-Bis[(l-oxodecyl)oxy3benzenamine 

A mixture of 2.9 g of 3,4-bis[(l-oxodecyl)oxy]nitro- 
benzene and 0.5 g of 10% palladium on carbon in 50 ml 
of ethyl acetate and 10 ml of THF was stirred in a hy- 
drogen atmosphere at room temperature for 5 hours 
when uptake ceased. The catalyst was removed by 
filtration and the filtrate was concentrated to an oil 
which was crystallized from ethyl acetate-hexane to 
give 2.5 g (92% yield, mp 44*^*6*) of 3,4-bis[(l- 
oxodecyl)oxy]benzen amine. 

Anal. Calcd for C26H43NO4: C, 72.02; H, 10.00; N, 
3.23. Found: C, 72.28: H, 9.59; N, 3.25. 
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The compounds in Table 27 were prepared using the 
procedure of Example 124. 

TABLE 27 . 



NHX 


Microanalytical Data 


Calcd 


Found 


Ex. 


X 


mp CC.) E.F. 


H 


N 


H 


N 


124a 

CONHC10H21 

(CH 2 )2COOC 2 H5 

81-83 

C33H57N3O4 

70.80 

10.26 

7.SI 

70.73 

9.99 

7.41 

124b 

CONHC10H21 

(CH2)3COOC 2 H 5 

102-104 

C34H54N3O4 

71.16 

10.36 

7.32 

71.02 

10.21 

7.14 

124= 

OC14H29 

CH 2 COOBz 

44-^5 

C43H71NO4 





N.O. 


124d 

OCH 2 CHOHC8H 17 

CH 2 COOCH 3 

oil 

C33H55NO8 

66.75 

9.34 

2.36 

66.82 

9.19 

2.37 

124e 

COOC14H29 

CH 2 COOBz 

oil 

C 45 H7iN0 6 





N.O. 



N-[3,4-bis[(l-Oxodecyl)oxy]phenyI]-N-[2-oxo-2- 2 0 
(phenylmethoxy)ethyl]glycine phenylmethyl ester 

A mixture of 2.5 g (5.77 mmol) of 3,4-bis[(l-oxodecyl- 
)oxy]benzenamine, 9, 1 ml (57.7 mmol) of benzyl brom- 
oacetate, 3.1 g (14.4 mmol) of l,8-bis(dimethylamino)- 
naphthalene and 0.34 g (2.3 mmol) of sodium iodide in 25 
50 ml of acetonitrile and 10 ml of DMF was stirred at 
reflux for 48 hours. The solvents were removed at re- 
duced pressure and the residue was treated with methy- 
lene chloride and water. The organic phase was sepa- 
rated, dried and concentrated to an oil which was puri- 30 
fied by HPLC using 20% ethyl acetate-hexane to give 
2.2 g (52% yield) of N-[3,4-bis[(l-oxodecyl)oxy]- 
phenyl3-N-[2-oxo-2-(phenylmethoxy)ethyl]glycine phe- 
nylmethyl ester as an oil. The structure was confirmed 
by nmr and mass spectra. 35 

EXAMPLE 123 

N-(Carboxymethyl)-N-[3,4-bis[(l-oxodecyl)oxy]- 
phenyljglycine 

40 

A mixture of 2.2 g of N-[3,4-bis[(l-oxodecyl)oxy]- 
phenyl]-N-[2-oxo-2-(phenylmethoxy)ethyl]glycine phe- 
nylmethyl ester and 0.5 g of 10% palladium on carbon 
in 20 ml of ethyl acetate and 30 ml of THF was stirred 
in a hydrogen atmosphere at room temperature until 45 
uptake ceased after 10 hours. The catalyst was removed 
by filtration and the filtrate was concentrated at re- 
duced pressure to a semisolid which was crystallized 
from ethyl acetate-hexane to give 1.3 g (78% yield, mp 
131°-133°) of N-(carboxymethyl)-N-[3,4-bis[(I- 5Q 
oxodecyl)oxy]phenyl]glycine. 

Anal. Calcd for C30H47NO8: C, 65.55; H, 8.62; N, 
2.55. Found: C, 65.46; H, 8.43; N, 2.49. 

EXAMPLE 124 

55 

N-[3-(Octadecyloxy)phenyl]glycine phenylmethyl ester 

A mixture of 1.08 g (3.0 mmol) of 3-(octadecyloxy)- 
benzenamine, 0.52 ml (3.3 mmol) of benzyl bromoace- 
tate and 0.8 g (6.0 mmol) of potassium carbonate in 40 
ml of acetone was stirred at reflux under argon for 18 60 
hours. The reaction mixture was filtered and the filtrate 
was concentrated at reduced pressure to an oil which 
was purified by chromatography on 150 g of silica gel 
using 20% ethyl acetate-hexane to give 1.1 g (72% 
yield, mp 55°-60°) of N-[3-(octadecyloxy) phenyljgly- 65 
cine phenylmethyl ester. 

Anal. Calcd for C33H51NO3: C, 77.75; H, 10.08; N, 
2.75. Found: C, 77.98; H, 10.09; N, 2.79. 


EXAMPLE 125 
N-[3-(Octadecyloxy)phenyl]glycine 

A mixture of 0.52 g of N-[3-(octadecyloxy)phenyl]g- 
lycine phenylmethyl ester and 0.2 g of 10% palladium 
on carbon in 40 ml of ethyl acetate was shaken under an 
initial hydrogen pressure of 52 psi until uptake ceased 
after 1.5 hours. The catalyst was removed by filtration 
and the filtrate was concentrated to a solid which was 
recrystallized from methanol- water to give 0.31 g, mp 
92° — 92°, of N-[3-(octadecyloxy)phenyl]glycine. 

Anal. Calcd for C26H45NO3: C, 74.42; H, 10.81; N 5 
3.34. Found: C, 74.53; H, 11.10; N, 3.63. 

EXAMPLE 126 

3-[[3,5-bis[(Decylamino)carbonyl3phenyl](3-ethoxy-3- 
oxopropyl)amino]propanoic acid ethyl ester 

A mixture of 0.50 g (1.09 mmol) of 3,5-bis[- 
(decylarnino)carbonyl]benzenainine ) 0.28 ml (2.18 
mmol) of ethyl 3-bromopropionate, 0.3 g (2.18 mmol) of 
potassium carbonate and 0.009 g of tetrabutylam- 
monium bromide in 5 ml of DMF was stirred and 
heated at 100° under argon for 24 hours. An additional 
1.4 ml (11 mmol) of ethyl 3-bromopropionate and 0.33 g 
(2.18 mmol) of sodium iodide were added and the mix- 
ture was stirred and heated at 100° for 67 hours. The 
solvent was removed at reduced pressure and the resi- 
due was extracted with ethyl acetate. The extract was 
washed with NaHCG>3 solution, dried and concentrated 
to an oil which was purified by HPLC using 40% ethyl 
acetate-hexane to give 0.27 g (37% yield) of 3-[[3,5-bis[- 
(decylamino)carbonyl]phenyI](3-ethoxy-3-oxopropyl- 
)amino]propanoic acid ethyl ester as an oil. 

Anal. Calcd for C38H65N3O6: C, 69.16; H, 9.93; N, 
6.37. Found: C, 69.10; H, 9.96: N, 6.16. 

EXAMPLE 127 

3[[(2-Carboxyethyl)-3,5-bis[(decylamino)carbonyl]- 
phenyl]amino]propanoic acid 

A solution of 0.23 g (0.35 mmol) of 3-[[3,5-bis[- 
(decylamino)carbony!3phenyI](3-ethoxy-3-oxopropyl- 
)amino]propanoic acid ethyl ester and 1.4 ml (1.4 mmol) 
of IN NaOH in 10 ml of methanol was stirred at room 
temperature for 16 hours. The solvent was removed at 
reduced pressure, the residue was dissolved in water 
and acidified with 0.2 ml of acetic acid. The precipitate 
was filtered and recrystallized from acetone-hexane to 
give 0.13 g (60% yield, mp 139°-14r) of 3-[[(2-carbox- 
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yethyl)-3,5-bis[(decylamino)csarbonyl]phenyl]amino3- 
propanoic acid. 

Anal. Calcd for C34H57N3O6: C, 67.63; H, 9.51; N, 
6.96. Found: C, 67.65; H, 9.51; N, 6.92. 

The compounds in Table 28 were prepared using the 
procedure of Example 127 if the precursor was a methyl 
ester or the procedure of Example 125 of the precursor 
was a benzyl ester. 

TABLE 28 


90 

EXAMPLE 130 


N-[3,5-bis(Decyloxy)phenyl[-N-[2-[2-(diethylamino)e- 
thoxy]-2-oxoethyl]glycine 2-(diethylamino)ethyl ester 
dihydrochloride 

A mixture of 0.50 g (0.96 mmol) of N-(carboxyme- 
thyl)-N-[3,5-bis(decyloxy)phenyI]glycine, 1.3 g (9.6 
mmol) of 2-diethylaminoethyl chloride and 1.34 ml (7.7 



NHX 


Micro-analytical Data 


Ex. 

R 

X 

mp ("C.) 

E.F. 

C 

Calcd 
H 

N 

C 

Found 
H 

N 

127a 

CONHC10H21 

(CH^COOH 

138-140 

C31H53N3O4. 

70.02 

10.05 

7.90 

69.97 

10.08 

8.05 

127b 

CONHCioH 2 t 

(CH2)3COOH 

111-114 

C32H55N3O4 

70.42 

10.16 

7.70 

70.68 

10.40 

7.73 

127c 

OC14H29 

CH2COOH 

38^*0 

C36H65N3O4 





*N.O. 


127d 

OCH 2 CHOHC 8 Hi7 

CH2COOH 

111-114 

C 2 sH49NO$ 

67.85 

9.96 

2.83 

67.73 

9.77 

2.76 

127e 

COOC14H29 

CH2COOH 

86-89 

C3gH^5N06 

72.23 

10.37 

2.22 

72.54 

10.46 

2.26 

Not Obtained 


EXAMPLE 128 

4-[[3,5-bis[(pecylamino)carbonyl]phenyl](4-ethoxy-4- 
oxobutyl)amino]butanoic acid ethyl ester 

A mixture of 0.25 g (0.54 mmol) of 3,5-bis[- 
(decylammo)carbonyl]benzenamine, 0.48 ml of ethyl 
4-bromobutyrate, 0.91 g (0.54 mmol) of potassium io- 
dide and 0.15 g (1.09 mmol) of potassium carbonate in 
10 ml of DMF was stirred at 80° for 69 hours. An addi- 
tional 0.48 ml of ethyl 4-bromobutyrate was added and 
the mixture was stirred and heated at 100° for 48 hours. 
The solvent was removed at reduced pressure and the 
residue was extracted with ethyl acetate. The dried 
extract was concentrated to an oil which was purified 
by chromatography on 13 g of silica gel using 40% 
ethyl acetate-bexane to give 0.10 g (21% yield, mp 
75°-77°) of 4-[[3,5-bis[(decylamino)carbonyl]phenyl](4- 
ethoxy-4-oxobutyl)amino3butanoic acid ethyl ester. The 
structure was confirmed by nmr and mass spectra. 

EXAMPLE 129 

4-[[3,5-bis[(Decylamino)carbonyl]phenyl3(4-hydroxy-4- 
oxobutyl)amino]butanoic acid 

A solution of 0.099 g (0.14 mmol) of 4-[[3,5-bis[- 
(decylamino)carbonyl]phenyl](4-ethoxy-4-oxobutyl- 
)amino]butanoic acid ethyl ester and 0.6 ml (0.6 mmol) 
of IN NaOH in 4 ml of methanol was kept at room 
temperature for 17 hours. The solvent was removed at 
reduced pressure and the residue was dissolved in water 
and acidified with 0.04 ml of acetic acid. The precipitate 
was filtered and recrystallized from methanol to give 
0.046 g (51% yield, mp 154°-156°) of 4-[[3,5-bis[- 
(decylamino)carbonyl]phenyl](4-hydroxy-4-oxobutyl- 
)amino]butanoic acid. 

Anal. Calcd for C 36 H 6 iN306: C. 68.43; H, 9.73; N, 
6.65. Found: C, 68.25: H, 9.53: N, 6.60. 


mmol) of N,N-diisopropyl ethylamine in 15 ml of DMF 
was stirred at room temperature for 48 hours. The reac- 

30 tion mixture was concentrated on the oil pump and the 
residue was treated with NaHC<>3 solution. The prod- 
uct was extracted with ethyl acetate and the dried ex- 
tract was concentrated at reduced pressure to an oil 
which was purified by chromatography on 25 g of 

35 230-400 mesh silica gel using methylene chloride(90)- 
:methanol(10):concentrated ammonium hydroxide(0.1). 
The resultant pure free base (0.51 g) was convened to 
the dihydrochloride salt by treatment of a methylene 
chloride solution with 0.95 ml of 3N HC1 in ethanol. 
After concentration, the product was dissolved in ether 
and stored at —18° until crystals formed. Filtration 
gave 0.28 g, mp 132°- 135° of N-[3,5-bis(decyloxy> 
phenyl]-N-[2-[2-(diethylamino)ethoxy]-2-oxoethyl]gly- 
cine 2-(diethylamino)ethyl ester dihydrochloride. 

45 Anal. Calcd for C42H77N3O6.2 HO: C, 63.61; H, 
10.04; N, 5.30; Cl~, 8.94. Found: C, 63.37; H, 10.01; N, 
5.22; C1-, 8.75. 

EXAMPLE 131 

50 N-[3,5-bis(Decyloxy)phenyl]-N-[[bis(2-hydroxyethyl- 
)amino]carbonyl]methoxy]-2-oxoethyl]glycine 
[[bis(2-hydroxyethyl)amino]carbonyl]methyl ester 

A mixture of 1.0 g (1.92 mmol) of N-(carboxyme- 
thyl)-N-[3,5-bis(decyloxy)phenyl]glycine, 2.6 ml of 

55 N,N-diisopropylethylamine and a solution of N,N-bis(2- 
hydroxyethyl)-2-chloroacetamide [prepared from the 
reaction of 2.1 g (20 mmol) of diethanolamine, 1.6 ml 
(20 mmol) of chloroacetyl chloride and 3.1 ml (22 
mmol) of triethylamine in 25 ml of DMF] was stirred at 

60 room temperature for 17 hours. Sodium iodide (3.0 g, 20 
mmol) was added and the reaction mixture was stired 
and heated at 60° under argon for 25 hours. The mixture 
was concentrated at reduced pressure and NaHC03 
solution was added to the residue. The product was 

65 extracted with ethyl acetate and the extract was washed 
with water, dried and concentrated to an oil which was 
crystallized from methylene chloride-ether to give 
0.455 g (29% yield, mp 104°-107°) of N-[3,5-bis(- 
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decyloxy)phenyl]-N-[[bis(2-hydroxyethyl)amino]car- 
bonyI]methoxy]-2-oxoethyl]glycine [[bis(2-hydroxye- 
thyl)amino]carbonyl]methyl ester. 

Anal. Calcd for C42H73N3O12: C, 62.12; H, 9.06; N, 
5.17. Found: C, 61.79; H, 9.02; N, 5.10. 5 

EXAMPLE 132 

N-[2-[(Acetyloxy)methoxy]-2-oxoethyl]-N-[3,5-bis(- 
decyloxy)phenyl]glycine (acetyl oxy)methyl ester 

A mixture of 2.0 g (3.83 ramol) of N-(carboxyme- 
thyl)-N-[3,5-bis(decyloxy)phenyl]glycine > 1.24 g (11.5 
mmol) of chloromethyl acetate, 2.2 ml (15.3 mmol) of 
triethylamine and 1.15 g (7.7 mmol) of sodium iodide in 
100 ml of acetone was stirred at reflux under argon for 15 
1 hour. DMF (10 ml) was added and reflux was contin- 
ued for 49 hours. The solvents were removed at re- 
duced pressure and NaHCC>3 solution was added to the 
residue. The product was extracted with ethyl acetate 
and the dried extract was concentrated to an oil which 20 
was purified by HPLC using 25% ethyl acetate-hexane 
to give 0.74 g (30% yield, mp 37°-39°) of N-[2- 
[(acetyloxy)methoxy]-2-oxoethyl]-N-[3,5-bis(decyIox- 
y)phenyl]glycine (acetyloxy)methyl ester. 

Anal. Calcd for C36H59NO10: C, 64.94; H, 8.93; N, 25 
2.10. Found: C, 64.49; H, 8.94; N, 2.26. 

EXAMPLE 133 

N-[2-[(Acetyloxy)methoxy]-2-oxoethyl]-N-[3,5-bis[- 
(decylamino)carbonyl)phenyf]glycine (acetyloxy) 30 
methyl ester 

A mixture of 0.106 g (0.17 mmol) of N-(carboxyme- 
thyl)-N-[3,5-bis[(decylamino) carbonyI]phenyl]glycine, 
0.107 g (0.87 mmol) of chloromethyl acetate, 0.07 ml 35 
(0.5 mmol) of triethylamme and 0.051 g (0.33 mmol) of 
sodium iodide in 3 ml of anhydrous acetone was stirred 
at reflux under argon for 26 hours. The solvent was 
removed, NaHC03 solution was added to the residue 
and the product was extracted with ethyl acetate. The 40 
dried extract was concentrated to an oil which was 
purified by chromatography on 20 g of silica gel using 
50% ethyl acetate-hexane to give 0.058 g of N-[2- 
[(acetyloxy)methoxy]-2-oxoethyl]-N-[3,5-bis[- 
(decylamino) carbonyl]phenyl]glycine (acetyloxy) 45 
methyl ester as a waxy solid. 

Anal. Calcd for C38H61N3O10: C, 63.40; H, 8.54; N, 
5.84. Found: C, 63.47; H, 8.47; N, 5.70. 
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EXAMPLE 134 

N-[3 } 5-bis[(Decylamino)carbonyl]phenyl]-N-t2-[(2,2- 
dimethyl- 1 -oxopropoxy)methoxy]-2-oxoethyl]gly cine 
(2,2-dimethyl-l-oxopropoxy)methyl ester 

A mixture of 0. 1023 g (0. 174 mmol) of N-(carboxyme- 55 
thyl)-N-[3,5-bis[(decylarnino)carbonyl]phenyl]glycine, 
0.12 ml (0.84 mmol) of chloromethyl pivalate, 0.07 ml 
(0.49 mmol) of triethylamine and 0.04 1 g of sodium 
iodide in 3 ml of anhydrous acetone was stirred at reflux 
under argon for 17 hours. The solvent was removed, $o 
NaHC03 solution was added to the residue and the 
product was extracted with ethyl acetate. The dried 
extract was concentrated to an oil and purified by chro- 
matography on 20 g of silica gel using 50% ethyl ace- 
tate-hexane to give 0.093 g (66% yield) of N-[3,5-bis[- 65 
(decylamino)carbonyl]phenyl]-N-[2-[(2,2-dimethyl- 1 - 
oxopropoxy)methoxy]-2-oxoethyl]glycine (2,2-dimeth- 
yl-l-oxopropoxy)methyl ester as a waxy solid- 


Anal. Calcd for C44H73N3O10: C, 65.72; H, 9.15; N, 
5.23. Found: C, 65.23; H, 9.27; N, 5.18. 

EXAMPLE 135 

N-(3-Hydroxyphenyl)-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester 

A mixture of 1.85 g (0.0093 mol) of 3-dimethyle- 
thyloxyaniline, 4.4 ml (0.0465 mol) of methyl bromoace- 
tate, 8.0 g (0.037 mol) of l,8-bis(dimethylamino)naph- 
thalene and 1.4 g (0.0093 mol) of sodium iodide in 100 
ml of dry acetonitrile was stirred at reflux for 41 hours. 
The reaction mixture was filtered, the filtrate was con- 
centrated and the residue was extracted with ethyl ace- 
tate. The extract was washed with IN HC1, with NaH- 
CO3 solution, dried and concentrated to an oil which 
was purified by chromatography on 150 g of silica gel 
using 30% ethyl acetate-hexane to give 2.73 g (88% 
yield) of N-(2-methoxy-2-oxoethyl)-N-[3-(phenylme- 
thoxy)phenyl]glycine methyl ester. This was dissolved 
in 60 ml of ethyl acetate, 0.5 g of 10% palladium on 
carbon was added and the mixture was shaken under an 
initial hydrogen pressure of 53 psi on a Parr Hydrogena- 
tor for 20 hours. An additional 0.5 g of 10% palladium 
on carbon was added and shaking under hydrogen pres- 
sure was continued for 20 hours. The catalyst was 
moved by filtration and the filtrate was concentrated to 
an oil which was purified by chromatography on 175 g 
of silica gel using 50% ethyl acetate-hexane to give 1.32 
g of N-(3-hydroxyphenyl)-N-(2-raethoxy-2-oxoethyl)g- 
lycine methyl ester as an oil. The structure was con- 
firmed by mnr and mass spectra. 

EXAMPLE 136 
4-[CDecylamino)carbonyl]nitrobenzene 

To a solution of 5.4 ml (0.027 mol) of decylamine and 
5.6 ml (0.04 mol) of triethylamine in 20 ml of methylene 
chloride cooled in an ice bath was added dropwise a 
solution of 5.0 g (0.027 mol) of 4-nitrobenzoyl chloride 
in 40 ml of methylene chloride. The reaction mixture 
was stirred in the ice bath for 30 minutes, at room tem- 
perature for 15 minutes and kept at 0° for 18 hours. 
After dilution with methylene chloride, the mixture was 
washed with 0.5N NaOH and the extract was dried and 
concentrated to a solid. Recrystallization from methy- 
lene chloride-hexane gave 8.1 g (98% yield, mp 
89°-91°) of 4-[(decylamino)carbonyl]nitrobenzene. The 
nmr was consistent with the structure. 

Using this procedure, 2-nitrobenzoyl chloride gave 
2-[(decylamino)carbonyl]nitrohenzene, mp 55°-57° in 
95% yield. 

EXAMPLE 137 
4-[(^ecylammo)carbonyl3benzenamine 

A mixture of 8.05 g of 4-[(decylamino)carbonyl]nitro- 
benzene and 2.5 g of 10% palladium on carbon in 175 ml 
of THF was shaken under an initial hydrogen pressure 
of 54 psi in a Parr Hydrogenator for 17 hours. The 
catalyst was removed by filtration and the filtrate was 
concentrated to a solid which was triturated with hex- 
ane and filtered to give 6.88 g (95% yield, mp 
1 1 7°- 1 1 9°) of 4-[(decylamino)carbonyl]benzenamine. 
The structure was confirmed by the nmr spectrum. 

Using this procedure 2-[(decylamino)carbonyl]nitro- 
benzene gave 2-[(decylamino)carbonyl]benzenamine, 
mp 72° -74°, in 91% yield. 
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N-[4-[(Decylammo)carbonyl]phenyl]rN-[2-methoxy-2- 
oxoethyl)glycine methyl ester 

5 

A mixture of 4.0 g (0.0145 mol) of 4-[(decylamino)- 
carbonyl]benzenamine, 20.5 ml (0.217 mol) of methyl 
bromoacetate, 4.0 g (0.029 mol) of potassium carbonate, 
4.3 g (0.029 mol) of sodium iodide and 0.21 g 0.65 mmol) 
of tetrabutylammonium bromide in 40 ml of anhydrous jq 
DMF was stirred and heated at 100° for 69 hours. The 
solvent was removed on the oil pump and the residue 
was extracted with ethyl acetate. The extract was 
washed with NaHCOs solution, dried and concentrated 
to an oil which was purified by chromatography on 40 15 
g of silica gel using 75% ethyl acetate-hexane. The pure 
fractions were combined, concentrated and recrystal- 
lized three times from methylene chloride-ether to give 
1.98 g (33% yield, mp 104 Q -106°) of N-[4- 
[(decylamino)carbonyl]phenyl]-N-(2-methoxy-2-oxoe- 20 
thyl)glycine methyl ester. 

Anal. Calcd for C23H36N2O5: C, 65.69; H, 8.63; N, 
6.66. Found: C, 65.34; H, 8.76; N, 6.58. 

Using this procedure 2-[(decylamino)carbonyl]ben- 
zenamine gave N-[2-[(decylamino)carbonyl]phenyl]-N- 25 
(2-methoxy-2-oxoethyl)glycine methyl ester, mp 
35*-38°, in 35% yield. 

Anal. Calcd for C23H36N2O5: C, 65.69; H, 8.63; N, 
6.66. Found: C, 65.12; H, 8.67: N, 6.49. 

30 

EXAMPLE 139 

N-(Carboxymethyl)-N-[4~[(decylamino)carbonyl]- 
phenyl]glycine 

A solution of 1.88 g (4.47 mmol) of N-[4- 35 
[(decylamino)carbonyl]phenyl]-N-(2-methoxy-2-oxoe- 
thyl)glycine methyl ester and 17.9 ml (17.9 mmol) of IN 
NaOH in 125 ml of methanol was kept at room tempera- 
ture for 18 hours. The solvent was removed, water was 
added to the residue and the pH was adjusted to 2 with 40 
6N HC1. The precipitate was filtered and recrystallized 
from methanol-water to give 1.63 g (93% yield, mp 
155°-157') of N-(carboxymethyl)-N-[4-[(decylamino)- 
carbonyfjphenyljglycine. 

Anal. Calcd for C21H32N2O5: C, 64.26; H, 8.22; N, 45 
7.14. Found: C, 64.36; H, 8.26; N, 7.17. 

Using this procedure N-[2-[(decylamino)carbonyl]- 
phenyl]-N-(2-methoxy-2-oxoethyl)glycine methyl ester 
gave N-(carboxymetliyl)-N-[4-[(decylamino)carbonyl]- 
phenyl]glycine as an oil. 50 

Anal. Calcd for C21H32N2O5: C, 64.26; H, 8.22; N, 
7.14. Found: C, 64.46; H, 8.29; N, 7.04. 

EXAMPLE 140 

N-[2,5-bis[(Decylamino)carbonyl]nitrobenzene 55 

A mixture of 10 g (0.047 mol) of nitroterephthalic 
acid, 40 ml of thionyl chloride and 1 ml of anhydrous 
DMF was stirred at reflux for 5 hours. The reaction 
mixture was concentrated at reduced pressure and the go 
residual acid chloride was dissolved in anhydrous THF 
and added dropwise over 30 minutes to a stirred, ice 
bath cooled solution of 25 ml (0.126 mol) of decylamine 
and 15 ml (0.108 mol) of triethylamine in 100 ml of 
anhydrous THF. Additional THF (50 ml) was added 65 
and stirring was continued for 17 hours at room temper- 
ature. Water (1 L) was added and the precipitate was 
filtered and recrystallized from methanol-water to give 


20.4 g, mp 159°- 160° of N-[2,5-bis[(decylamino)car- 
bonyl]nitrobenzene. 

Anal. Calcd for C28H47N3O4: C, 68.68; H, 9.67; N, 
8.58. Found: C," 68.81; H, 9.72; N, 8.62. 

EXAMPLE 141 
N-[2,5-bis]Decylamino)carbonyl]benzenamine 

A mixture of 15 g of N-[2,5-bis[(decylamino)car- 
bonyljnitrobenzene and 1 g of 10% palladium on carbon 
in 200 ml of THF was shaken under an initial hydrogen 
pressure of 52 psi on a Parr Hydrogenator for 18 hours. 
The catalyst was removed by filtration and the filtrate 
was concentrated to a solid which was crystallized 
three times from methylene chloride-methanol to give 
3.85 g, mp 170*-172° } of N-E2,5-bis[decylamino)car- 
bonyl]benzenamine. 

Anal. Calcd for C28H49N3O2: C, 73.16; H, 10.74; N, 
9.14. Found: C, 73.13; H, 10.53: N, 9.09. 

EXAMPLE 142 

N-[2,5-bis[(Decylamino)carbonyl]phenyl]-N-(2- 
methoxy-2-oxoethyl)glycine methyl ester 

A mixture of 1.0 g (2.18 mmol) of N-[2,5-bis[- 
decylamino)carbonyl]benzenamine, 3.0 ml (32.7 mmol) 
of methyl bromoacetate, 0.55 g (4 mmol) of potassium 
carbonate, 0.6 g (4 mmol) of sodium iodide and 0.065 g 
of tetrabutylammonium bromide in 15 ml of anhydrous 
DMF was stirred and heated at 100° for 48 hours. The 
solvent was removed on the oil pump and the residue 
was taken up in ethyl acetate. The extract was washed 
with NaHC03 solution, dried and concentrated to an oil 
which was purified by chromatography on 100 g of 
silica gel using 40% ethyl acetate-hexane to give an oil 
which was crystallized from methanol-water to give 
0.308 g, mp 76 D -78% of N-[2,5-bis[(decylamino)car- 
bonyl]phenyl]-N-(2-methoxy-2-oxoethyI)glycine 
methyl ester. 

Anal. Calcd for C34H57N3O6: C, 67.63; H, 9.51; N, 
6.96. Found: C, 67.49; H, 9.46; N, 7.02. 

EXAMPLE 143 

N-(Carboxymethyl)-N-[2,5-bis[(decylamino)carbonyl]- 

phenyl]glycine 

A solution of 0.3 g (0.5 mmol)of N-[2,5-bis[- 
(decylamino)carbonyl3phenyl]-N-(2-methoxy-2-oxoe- 
thyl)glycine methyl ester and 3.0 ml (3 mmol) of IN 
NaOH in 25 ml of methanol was left at room tempera- 
ture for 40 hours. The solvent was removed, water was 
added to the residue and the pH was adjusted to 3-4 
with acetic acid. The product was extracted with ethyl 
acetate and the dried extract was concentrated to an oil 
which was crystallized from methanol-water to give 
0.25 g, mp 135°-136°, of N-(carboxymethyl)-N-[2,5-bis[- 
(decylamino)carbonyl3phenyl]glycine. 

Anal. Calcd for C32H53N3O6: C, 66.75; H, 9.28; N, 
7.30. Found: C, 66.78; H, 9-14; N, 7.32. 

EXAMPLE 144 
N-(2- 

Methoxy-2-oxoethyl)-N-[3-(octadecyloxy)-5-[5-[2,3-bis- 
phenylmethoxy)phenyl]pentoxy]phenyl]glycine methyl 

ester 

A mixture of 0.903 g (1.73 mmol) of N-[3-hydroxy-5- 
(octadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester, 0.80 g (1.82 mmol) of l-(5-bromopen- 
tyl)-2,3-bis(phenylmethoxy)benzene, 0.48 g (3.46 mmol) 
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of potassium carbonate and 0.26 g (1.73 mmol) of so- 
dium iodide in 30 ml of acetone and 6 ml of DMF was 
stirred at reflux under argon for a total of 120 hours. 
After 48 and 96 hours, additional 0.4 g portions of l-(5- 
bromopentyl)-2,3-bis(phenylmethoxy)benzene were 
added. Additional potassium carbonate (0.2 g) was also 
added after 96 hours. The reaction mixture was filtered 
through a Celite pad and the filtrate was concentrated 
at reduced pressure to a yellow oil. Purification by 
HPLC using 20% ethyl acetate-hexane gave 1.086 g 
(71% yield) of N-(2-methoxy-2-oxoethyl)-N-[3-(oc- 
tadecyloxy)-5-[5-[2,3-bisphenylmethoxy)phenyl]pen- 
toxy]phenyl]glycine methyl ester. 

Anal. Calcd for C55H77NO8: C f 75.05; H, 8.82, N, 
1.59. Found: C, 75.17; H, 8.87; N, 1.43. 

EXAMPLE 145 

N-(Carboxymethyl)-N-t3-(octadecyloxy)-5-[5-[2,3-bis(- 
pheny!methoxy)phenyI]pentoxy]phenyl]gIycine 

A solution of 1.06 g (1.2 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-(octadecyloxy)-5-[5-[2,3-bisphenylme- 
thoxy)phenyl]pentoxy]phenyl]glycine methyl ester and 
0.8 ml (4.8 mmol) of 6N NaOH in 35 ml of methanol and 
10 ml of dioxane was stirred at reflux under argon for 
4.5 hours. The solvent was removed at reduced pressure 25 
and the residue was acidified and extracted with ethyl 
acetate. The dried extract was concentrated to a solid 
which was recrystallized from methanol to give 0.93 g 
(91% yield, mp 79 o -81 0 ) of N-(carboxymethyl)-N-[3- 
(octadecyloxy)-5-[5-[2,3-bis(phenylmethoxy)phenyl]- 
pentoxy]phenyl]glycine. 

Anal. Calcd for C53H73NO8: C, 74.70; H, 8.63; N, 
1.64. Found: C, 74.71; H, 8.44; N, 1-48. 
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EXAMPLE 146 
N- 

Carboxymethyl)-N-[3-[5-(2,3-dihydroxyphenyl)pentox- 
y]-5-(octadecyloxy)phenyl]glycine 

A mixture of 0.918 g of N-(carboxymethyl)-N-[3-(oc- 
tadecyloxy)-5-[5-[2,3-bis(phenylmethoxy)phenyl]pen- 
toxyjphenyljglycine and 0.3 g of 10% palladium on 
carbon in 50 ml of tetrahydrofuran was stirred under a 
hydrogen atmosphere for 4 hours when absorption 
ceased. The catalyst was removed by filtration through 
a Celite pad and the filtrate was concentrated to a solid 
which was triturated with hexane and filtered to give 
0.653 g (92% yield, mp 129°-131°) of N-(carboxyme- 
thyl)-N-[3~[5-(2,3-dihydroxyphenyl)pentoxy]-5-(oc- 
tadecy loxy)pheny I] glycine. 

Anal. Calcd for C39H61NO8: C, 69.72; H, 9.15; N, 
2.08. Found: 69.72; H, 9.23; N, 2.10. 

EXAMPLE 147 

N-(2-Methoxy-2-oxoethyl)-N-[3-(octadecyloxy)-5-[(2- 
quinolinyl)methoxy]phenyl]glycine methyl ester 

A mixture of 1.5 g (2.9 mmol) of N-[3-hydroxy-5-(oc- 
tadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)glycine 
methyl ester, 0.935 g (4.35 mmol) of 2-(chloromethyl)- 
quinoline hydrochloride (Lancaster Organic Research 
Chemicals), 2.0 g (14.5 mmol) of potassium carbonate 
and 0.435 g (2.9 mmol) of sodium iodide in 100 ml of 
acetone and 20 ml of DMF was stirred at reflux under 
argon for 24 hours. The solvents were removed at re- 
duced pressure and the residue was treated with water 
and the product was extracted with ethyl acetate. The 
dried extract was concentrated to a solid which was 
purified by HPLC using 30% ethyl acetate-hexane fol- 
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lowed by recrystallization from hexane to give 1.5 g 
(78% yield, mp 76°-79°) of N-(2-methoxy-2-oxoethyl)- 
N-[3-(octadecyloxy)-5-[(2-quinolinyl)methoxy]- 
phenyl]glycine methyl ester. 

Anal. Calcd for C4oH 5 8N 2 06: C, 72.47; H, 8.82; N, 
4.23. Found: C, 72.48; H, 8.93; N, 4.03. 

EXAMPLE 148 

N-(Carboxymethyl)-N-[3-(octadecyloxy)-5-[(2- 
quinolinyl)methoxy]phenyl3glycine 

A solution of 1.5 g (2.26 mmol) of N-(2-methoxy~2- 
oxoethyl)-N-[3-(octadecyloxy)-5-[(2-quinolinyl)me- 
thoxy]phenyI]glycine methyl ester and 2.0 ml (12 mmol) 
of 6N NaOH in 80 ml of methanol was stirred at reflux 
for 4 hours. The solvent was removed at reduced pres- 
sure* the residue was acidified and the product was 
removed by filtration. Recrystallization from THF-ace- 
tone gave 1.0 g (70% yield, mp 172°-174°) of N-(car- 
boxymethyl)-N-[3-(octadecyloxy)-5-[(2-quinolinyl)me- 
thoxy]phenyl]glycine. 

Anal. Calcd for C38H54N2O6: C, 71.89; H, 8.57; N, 
4.41. Found: C, 71.87; H, 8.78; N, 4.23. 

EXAMPLE 149 

N-[3-[3-Bromopropoxy)-5-(octadecyloxy)phenyl]-N-(2- 
methoxy-2-oxoethyl)glycine methyl ester 

A mixture of 4.0 g (7.67 mmol) of N-[3-hydroxy-5- 
(octadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester, 7.8 ml (76.7 mmol) of 1,3-dibromo- 
propane and 5.3 g (38.3 mmol) of potassium carbonate 
in 75 ml of acetone and 15 ml of DMF was stirred at 
reflux under argon for 41 hours. The reaction mixture 
was filtered through a Celite pad and the filtrate was 
concentrated to a solid which was purified by HPLC 
using 5% ethyl acetate-toluene to give 3.5 g (72% yield, 
mp 67°-69*) of N-[3-(3-bromopropoxy)-5-(octadecylox- 
y)phenyl]-N-(2-methoxy-2-oxoethyl) glycine methyl 
ester. The structure was confirmed by the nmr spec- 
trum. 

Anal. Calcd for C 3 3H 5 6BrN0 6 : C, 61.67; H, 8.78; N, 
2.18; Br, 12.43. Found: C, 62.68; H, 9.08; N, 2.12; Br, 
11.86. 

EXAMPLE 150 

1 -[3- [3-[bis(Carboxymethyl)amino]-5-(octadecyloxy)- 
phenoxy]propyl]pyridinium hydroxide 

A solution of 0.76 g of N-[3-(3-bromopropoxy)-5-(oc- 
tadecyloxy)phenyl}-N-(2-methoxy-2-oxoethyl)glycine 
methyl ester in 40 ml of pyridine was stirred and heated 
at 100* for 38 hours. The excess pyridine was removed 
on the oil pump to a brown solid which was recrystal- 
lized from methylene chloride-ether to give 0.58 g (68% 
yield, mp 120°- 123°) of the pyridinium bromide inter- 
mediate which was hydrolyzed by dissolving in 20 ml of 
methanol containing 0.52 ml of 6N NaOH and stirring 
at room temperature for 22 hours. The solvent was 
removed at reduced pressure and the residue was acidi- 
fied and the product was removed by centrifugation. 
Recrystallization from methanol- water gave 0.197 g, 
mp 124°-127\ of l-[3-[3-[bis(carboxymethyl)araino]-5- 
(octadecyloxy)phenoxy]propyl]pyridinium hydroxide. 

Anal. Calcd for C 3 6H 5 7N 2 06.1:1 OH: C, 68.54; H, 
9.27; N, 4.44. Found: C, 68.52; H, 9.14; N, 4.29. 
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EXAMPLE 151 

N-[(Carboxymethyl)-N-[3-[2-[2-(2-ethoxyethoxy)ethox- 
y]ethoxy]-5-(octadecyloxy) phenyl]glycine 

A solution of 1.76 g (2.58 mmol) of N-(2-methoxy-2- 5 
oxoethyl)-N-[3-octadecyloxy-5-(3,6,9-trioxaundec-l- 
yloxy)phenyl]glycine methyl ester and 2.2 ml (12.9 
mmol) of 6N NaOH in 75 ml of methanol was kept at 
room temperature for 70 hours. The solvent was re- io 
moved at reduced pressure and the residue was acidi- 
fied to pH 2. The product was extracted with ethyl 
acetate and the dried extract was concentrated at re- 
duced pressure to a solid which was triturated with 
hexane and filtered to give 1.62 g (96% yield, mp 15 
76*-78°) of N-[(Carboxymethyl>N-[3-[2-[2-(2-ethoxye- 
thoxy)ethoxy]ethoxy]-5-(octadecyloxy) phenyl]glycine. 

Anal. Calcd for C36H63NO9: C, 66.13; H, 9.71; N, 
2.14. Found: C, 66.01; H, 9.90; N, 2.08. 
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EXAMPLE 152 

N-(2-Methoxy-2-oxoethyl)-N-[3-(octadecyloxy)-5-[4- 
[2,3-bis(phenylmethoxy)-6-naphthalenyl]butoxy]- 

phenyl]glycine methyl ester 25 

A mixture of 1.5 g (2.88 mmol) of N-[3-hydroxy-5- 
(octadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester, 1.24 g (2.88 mmol) of 2-(4- 
chlorobutyl)-6,7-bis(phenylmethoxy) naphthalene, 0.8 g 
(5.75 mmol) of potassium carbonate and 0.43 g (2.88 30 
mmol) of sodium iodide in 50 ml of acetone and 10 ml of 
DMF was stirred at reflux under argon for 40 hours. 
The acetone was removed by distillation and 50 ml of 
DMF, 1.24 g of 2-(4-chlorobutyl)-6,7-bis(phenylme- 
thoxy)naphthalene, 0.8 g of potassium carbonate and 35 
0.43 g of sodium iodide were added and the mixture was 
stirred and heated at 85° for 4 days. The DMF was 
removed using an oil pump at 55 s . The residue was 
extracted with methylene chloride, the extract was ^ 
concentrated and the product was purified by HPLC 
using 20% ethyl acetate-hexane to give 1.3 g (49% 
yield) of N-(2-methoxy-2oxoethyl)-N-[3-(octadecylox- 
y)-5-[4-[2,3-bis(phenylmethoxy)-6-naphthalenyl]butox- 
y]phenyl]glycine methyl ester as a semisolid. The nmr 45 
and mass spectra were consistent with the structure. 

EXAMPLE 153 

N-(Carboxymethyl)-N-[3-(octadecyloxy)-5-[4-[2,3-bis(- 

phenylmethoxy)-6 50 
naphthalenyl]-butoxy]phenyI]glycine 

A solution of 1.3 g (1.42 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-(octadecyloxy)-5-[4-[2,3-bis(phenylme- 
thoxy)-6-naphthalenyl]butoxy]phenyl]glycine methyl 
ester and 0.95 ml (5.68 mmol) of 6N NaOH in 40 ml of 
methanol and 15 ml of dioxane was stirred at reflux 
under argon for 5 hours. The solvents were removed at 
reduced pressure, the residue was acidified and the 
product was extracted with ethyl acetate. The dried M 
extract was concentrated to a solid which was recrystal- 
lized from methylene chloride-methanol to give 1.18 g, 
mp 83°-86*, of N-(carboxymethyl)-N-[3-(octadecylox- 
y)-5-[4-[2,3-bis(phenylmethoxy)-6-naphthalenyl]butox- 
y]phenyl]glycine. The nmr and mass spectra were con- 65 
sistent with the structure. 

Anal. Calcd for C 56 H 7 3N08: C, 75.73; H, 8.28; N, 
1.58. Found: C, 74.59; H, 8.42; N, 1.54. 


EXAMPLE 154 

N-(Carboxymethyl)-N- [3-[4-(2, 3-dihydroxy-6-naph- 
thalenyl)butbxy]-5-(octadecyloxy)phenyl]grycine 

A mixture of 1.16 g of N-(carboxymethyI)-N-[3-(oc- 
tadecyloxy)-5-[4-[2,3-bis(phenyhnethoxy)-6-naph- 
thaIenyl]butoxy]phenyl]glycine and 0.35 g of 10% pal- 
ladium on carbon in 75 ml of THF was stirred under a 
hydrogen atmosphere until uptake ceased after 6 hours. 
The catalyst was removed by filtration through a Celite 
pad and the filtrate was concentrated to a solid which 
was triturated with hexane and filtered to give 0.835 g 
(90% yield, mp 153 6 -155°) of N-(carboxymethyl)-N-[3- 
[4-(2,3-dihydroxy-6-naphthalenyl)butoxy]-5-(oc- 
tadecyloxy)phenyl]glycine. 

Anal. Calcd for C42H61NO8: C, 71.26; H, 8.69; N, 
1.98. Found: C, 71.74; H, 8.79: N, 1.93. 

EXAMPLE 155 

N-(Carboxymethyl)-N-[3,5-bis[2-[2-(2-ethoxyethoxy)e- 
thoxy]ethoxy]phenyl]glycine 

A mixture of 2.0 g (7.43 mmol) of N-[(3,5-dihydroxy)- 
phenyl]-N-(2-methoxy-2-oxoethyl) glycine methyl es- 
ter, 4.3 g (17.8 mmol) of 2-[2-(2-ethoxyethoxy)ethox- 
y]ethyl bromide, 2.2 g (14.9 mmol) of sodium iodide and 
3.1 g (22.3 mmol) of potassium carbonate in 50 ml of 
acetone and 25 ml of DMF was stirred at reflux under 
argon for 96 hours. The solvents were removed at re- 
duced pressure and the residual oil was purified by 
HPLC using 75% ethyl acetate-hexane to give 1.46 g 
(33% yield) of N-[3,5-bis[2-[2-(2-ethoxyethoxy)ethox- 
y]ethoxy]phenyl]-N-(2-methoxy-2-oxoethyl)glycine 
methyl ester as a yellow oil. 

Anal. Calcd for C28H47NO12: C, 57.03; H, 8.03; N, 
2.38. Found: C, 57.08; H, 8.15; N, 2.32. 

A solution of 1.41 g (2.39 mmol) of this dimethyl ester 
and 1.6 ml (9.56 mmol) of 6N NaOH in 50 ml of metha- 
nol was stirred at reflux under argon for 4 hours. The 
methanol was removed at reduced pressure, the residue 
was acidified and the product was extracted with ethyl 
acetate. The dried extract was concentrated to give 1.32 
g of N-(carboxymethyl)-N-[3,5-bis[2-[2-(2-ethoxyethox- 
y)ethoxy]ethoxy]phenyl]glycine as an oil. 

Anal. Calcd for C26H43NO12: C, 55.60; H, 7.72; N, 
2.49. Found: C, 55.89; H, 7.78; N, 2.48. 

EXAMPLE 156 

N-(Carboxymethyl)-N-[3-[2-[2-(2-methoxyethoxy)e- 
thoxy]ethoxy3ethoxy]-5-(octadecyloxy)phenyl glycine 

A mixture of 2.0 g (3.83 mmol) of N-[3-hydroxy-5- 
(octadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester, 4.15 g (15.3 mmol) of 2-[2-[2-(2- 
methoxyethoxy)ethoxy]ethoxy]ethyl bromide, 1.2 g 
(7.66 mmol) of sodium iodide and 1.6 g (11.5 mmol) of 
potassium carbonate in 60 ml of acetone and 30 ml of 
DMF was stirred at reflux for 48 hours. The solvents 
were removed at reduced pressure and the residual oil 
was purified by HPLC using 60% ethyl acetate-hexane 
to give 2.01 g (73% yield) of N-[3-[2-[2-[2-(2-methoxye- 
thoxy)ethoxy]ethoxy]ethoxy]-5-(octadecyloxy)phenyl]- 
N-(2-methoxy-2-oxoethyl)glycine methyl ester. The 
nmr and mass spectra were consistent with the struc- 
ture. 

A solution of 2.0 g (2.81 mmol) of N-[3-[2-[2-[2-(2- 
methoxyethoxy)ethoxy]ethoxy]ethoxy]-5-(oc- 
tadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)glycine 


5,446 

99 

methyl ester and 2.4 ml (14 mmol) of 6N NaOH in 75 ml 
of methanol was stirred at room temperature for 22 
hours. The solvent was removed at reduced pressure, 
the residue was acidified and the product was extracted 
with ethyl acetate. The dried extract was concentrated 5 
to a solid which was triturated with hexane and filtered 
to give 1.58 g (82% yield, mp 63°-65°) of N-(carbox- 
ymethyl)-N-[3-[2-[2-(2-methoxyethoxy)ethoxy]ethox- 
y]ethoxy]-5-(octadecyloxy)phenyl glycine. 

Anal. Calcd for C37H65NO10: C, 64.98; H; 9.58, N, 10 
2.05. Found: C, 64.75; H, 9.51; N, 1.89. 

EXAMPLE 157 

N-(Carboxymethyl)-N-[3-[2-[2-[2-(ethoxyethoxy)ethox- 

y]ethoxy]-5-(tetradecyloxy)-phenyl]glycine 15 

A mixture of 0.925 g (1.99 mmol) of N-[3~hydroxy-5- 
(tetradecyloxy)phenyI]-N-(2-metJioxy-2-oxoethyl)gly- 
cine methyl ester, 1.9 g (7.95 mmol) of 2-[2-(2-ethoxye- 
thoxy)ethoxy]ethyl bromide, 0.6 g (3.97 mmol) of so- 
dium iodide and 0.83 g (5.96 mmol) of potassium car- 20 
bonate in 30 ml of acetone and 15 ml of DMF was 
stirred at reflux under argon for 48 hours. The solvents 
were removed at reduced pressure and the residue was 
purified by HPLC using 40% ethyl acetate-hexane to 
give 0.95 g (77% yield) of N-[3-[2-[2-[2-(ethoxyethox- 25 
y)ethoxy]ethoxy]-5-(tetradecyloxy)phenyl]glycine-N- 
(2-methoxy-2-oxoethyl)glycine methyl ester as an oil. 
The nmr and mass spectra were consistent with the 
structure. 

A solution of this dimethyl ester (0.95 g, 1.52 mmol) 30 
and 1 .3 ml of 6N NaOH in 40 ml of methanol was stirred 
at room temperature for two days. The methanol was 
removed at reduced pressure, the residue was acidified 
and the product was extracted with ethyl acetate. The 
dried extract was concentrated to a solid which was 35 
triturated with hexane and filtered to give 0.83 g (92% 
yield, mp 65°-67 e ) of N-(carboxymethyl)-N-[3-[2-[2-[2- 
(ethoxyethoxy)ethoxy]ethoxy]-5-(tetradecyloxy)- 
phenyljglycine. 

Anal. Calcd for C32H55NO9: C, 64.30; H, 9.27; N, 
2.34. Found: C, 64.29; H, 9.34; N, 2,38. 

EXAMPLE 158 

N-(2-Methoxy-2-oxoethyi)-N-[3-[3-[4-(methylsulfmyl)- 
phenoxy]propoxy3-5-(octadecyloxy)phenyl]glycine 45 

methyl ester 

A mixture of 1.0 g (1.92 mmol) of N-[3-hydroxy-5- 
(octadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester, 0.8 g (2.88 mmol) of l-(3-bromo- 5Q 
propoxy)-4-(methylsulfinyl) benzene, 0.3 g (1.92 mmol) 
of sodium iodide and 0.53 g (3.83 mmol) of potassium 
carbonate in 30 ml of acetone and 6 ml of DMF was 
stirred at reflux under argon for 72 hours. The solvents 
were removed at reduced pressure and the residual oil ^5 
was purified by HPLC using 50% ethyl acetate-toluene 
to give 0.76 g (55% yield, mp 67 0 -69°) of N-(2- 
methoxy-2-oxoethyl)-N-[3-[3-[4-methylsulfmyl)phenox- 
y]propoxy]-5-(octadecyloxy)phenyl]glycine methyl es- 

Anal. Calcd for C40H63NO8S: C, 66.91; H, 8.84; N, 60 
1.95; S, 4.47. Found: C, 66.60; H, 8.92; N, 2.06; S, 4.65. 

EXAMPLE 159 

N-(Carboxymethyl)-N-[3-[3-[4-(methylsulfinyl)phenox- 65 
y]propoxy]-5-(octadecyloxy)phenyl glycine 

A solution of 0.73 g (1.02 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-[3-[4-(raethylsulflnyl)phenoxy]propox- 
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y]-5-(octadecyloxy)phenyl]glycine methyl ester and 
0.68 ml (4.08 mmol) of 6N NaOH in 30 ml of methanol 
was stirred at reflux under argon for 4 hours. The meth- 
anol was removed at reduced pressure, the residue was 
acidified and the product was extracted with ethyl ace- 
tate. The dried extract was concentrated to a solid 
which was recrystallized from acetone-hexane to give 
0.57 g (82% yield, mp 124°-126°) of N-(carboxyme- 
tJbyl)-N-[3-[3-[4-(methylsulfinyl)phenoxy]propoxy]-5- 
(octadecyloxy)phenyl glycine. 

Anal. Calcd for C 3 8H 59 N0 8 S: C, 66.15; H, 8.62; N, 
2.03; S, 4.65. Found: C, 66.21; H, 8.71; N, 2.00; S, 4.35. 

EXAMPLE 160 

N-(2-Methoxy-2-oxoethyl)-N-[3- [3 - [4-(methylsulfonyl)- 
phenoxy]propoxy]-5-(octadecyloxy)phenyl]glycine 
methyl ester 

A mixture of 1.0 g (1.92 mmol) of N-[3-hydroxy-5- 
(octadecyloxy)phenyI]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester, 0.84 g (2.88 mmol) of l-(3-bromo- 
propoxy)-4-(methylsulfonyl) benzene, 0.53 g (3.83 
mmol) of potassium carbonate and 0.3 g (1.92 mmol) of 
sodium iodide in 30 ml of acetone and 6 ml of DMF was 
stirred at reflux under argon for 72 hours. The solvents 
were removed at reduced pressure and the residual oil 
was purified by three recrystallizations from methylene 
chloride-methanol to give 1.03 g (73% yield, mp 
70°-72°) of N-(2-methoxy-2-oxoethyl)-N-[3-[3-[4-(me- 
thylsulfonyl)phenoxyjpropoxy]-5-(octadecyloxy)- 
phenyljglycine methyl ester. 

Anal. Calcd for C40H63NO9S: C, 65.45; H, 8.65; N, 
1.91 S, 4.37. Found: C, 65.18; H, 8.73; N, 1.88; S, 4.46. 

EXAMPLE 161 

N-(Carboxymethyl)-N-[3-[3-[4-(methylsulfonyl)- 
phenoxy]propoxy]-5-(octadecyloxy)phenyl]glycine 

A solution of 1.01 g (1.37 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3 -[3-[4-(methylsulfonyl) phenoxy]propox- 
y]-5-(octadecyloxy)~phenyl]glycine methyl ester and 
0.92 ml (5.5 mmol) of 6N NaOH in 30 ml of methanol 
was stirred at reflux for 4 hours under argon. The meth- 
anol was removed at reduced pressure, the residue was 
acidified and the product was extracted with ethyl ace- 
tate. The dried extract was concentrated to a solid 
which was recrystallized from methylene chloride- 
ether to give 0.835 g (86% yield, mp 118 6 -120°) of 
N-(carboxymethyl)-N-[3-[3-[4-(methylsulfonyl)phenox- 
y]propoxy]-5-(octadecyloxy)phenyl]glycine. 

Anal. Calcd for C38H59NO9S: C, 64.65; H, 8.42; N, 
1.98; S, 4.54. Found: C, 64.75; H, 8.49; N, 1.93; S, 4.29. 

EXAMPLE 162 

N-(Carboxymethyl)-N-[3-(octadecyIoxy)-5-[[(tri- 
fluoromethyl)sulfonyl]amino]phenyl]glycine 

To 0.25 g (0.48 mmol) of N-[3-amino-5-(octadecylox- 
y)phenyl]-N-(2-methoxy-2-oxoethyl) glycine methyl 
ester and 0.1 ml (0.72 mmol) of triethylamine in 4 ml of 
anhydrous methylene chloride cooled in an ice bath was 
added 0.08 ml (0.48 mmol) of trifluoromethanesulfonic 
anhydride in 1 ml of methylene chloride. After one 
hour, an additional 0.01 mi of trifluoromethanesulfonic 
anhydride was added. The mixture was stirred for 30 
minutes, and it was washed with NaHC03 solution, 
dried and concentrated at reduced pressure to a solid. 
Purification by chromatography on 15 g of silica gel 
using 50% ethyl acetate-hexane gave 0.176 g, mp 
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96 6 -98 a (56% yieid) of N-(2-methoxy-2-oxoethyl)-N-[3- 
(octadecyloxy)-5-[[(trifluoromethyl)sulfonyI]ainino- 
phenyl] glycine methyl ester. The structure was con- 
firmed by nmr and mass spectra. A solution of 0.17 g 
(0.26 mmol) of N-(2-methoxy-2-oxoethyl)-N-[3-(oc- 5 
tadecyloxy)-5-[[(trifluoromethyl)sulfonyl]amino- 
phenyl]glycine methyl ester in 10 ml methanol and 0-22 
ml (1.3 mmol) of 6N NaOH was stirred at reflux under 
an argon atmosphere for 2 hours. The solvent was re- 
moved at reduced pressure and the residue was dis- 10 
solved in water and acidified with 6N HC1. The resul- 
tant precipitate was extracted with ethyl acetate and the 
dried extract was concentrated to a solid which was 
triturated with hexane and filtered to give 0.15 g (95% 
yield), mp 163°-165°, of N-(carboxy-methyl)-N-[3-(oc- 
tadecyloxy)-5-[[(trifluoromethyl)sulfonyl]amino]- 
phenyfjglycine. 

Anal. Calcd for C29H47F3N2O7S: C, 55.75; H, 7.58; 
N, 4.48; F, 9.12; S, 5.13. Found: C, 55.34; H, 7.60; N, 
4.40; F, 8.97; S, 4.84. 20 

EXAMPLE 163 

3-(Methylthio)-5-(octadecyloxy)benzoic acid 

A mixture of 2.54 g (12.8 mmol) of 3-hydroxy-5- 
methylthiobenzoic acid methyl ester, 4.7 g (14.1 mmol) 25 
of 1 -bromo octadec ane and 2.7 g (19.2 mmol) of potas- 
sium carbonate in 60 ml of anhydrous DMF was stirred 
and heated at 80° under an argon atmosphere for 21 
hours. The reaction mixture was filtered through a 
Celite pad and the filtrate was concentrated at reduced 30 
pressure. Water was added to the residue and the prod- 
uct was filtered and recrystallized from methylene chlo- 
ride-methanol to give 5.5 g (95% yield), mp 64°-66 0 , of 
3-(methylthio)-5-(octadecyloxy)benzoic acid methyl 
ester. The nmr and mass spectra were consistent with 35 
the structure. A solution of 2.7 g (6 mmol) of 3-(methyl- 
thio)-5-(octadecyloxy)benzoic acid methyl ester and 5.0 
ml (30 mmol) of 6N NaOH in 125 ml of methanol was 
stirred at reflux under argon for 5 hours. The solvent 
was removed at reduced pressure, the residue was acidi- 40 
fied with 6N HC1 and the product was extracted with 
chloroform. The dried extract was concentrated to a 
solid which was triturated with hexane and filtered to 
give 2.6 g, mp 90°-92', of 3-(methylthio)-5-(oc- 
tadecyloxy)benzoic acid. The nmr and mass spectra 45 
were consistent with the structure. 

EXAMPLE 164 
3-(Methylthio)-5-(octadecyloxy)benzenamine 

A mixture of 2.57 g (5.89 mmol) of 3-(methylthio)-5- 50 
(octadecyloxy)benzoic acid, 1.5 ml (7.1 mmol) of di- 
phenylphosphoryl azide 5.5 ml (58.9 mmole) t-butanol 
and 1.0 ml (7.1 mmol) of triethylamine in 25 ml of anhy- 
drous toluene was stirred at reflux under argon for 19 
hours. The reaction mixture was concentrated at re- 55 
duced pressure and the product was extracted with 
methylene chloride. The extract was washed with 
NaHCOs solution and the dried extract was concen- 
trated to a solid which was purified by chromatography 
on 20 g of silica gel using 50% methylene chloride-hex- 60 
ane to give 2.67 g (89% yield), mp 73°-75°, of 3-(me- 
thylthio)-5"(octadecyloxy)phenylcarbamic acid dime- 
thylethyl ester. The nmr and mass spectra were consis- 
tent with the structure. 

A solution of 2.65 g (5.2 mmol) of 3-(methylthio)-5- 65 
(octadecyloxy)phenylcarbamic acid dimethylethyl 
ester and 2.0 ml (26 mmol) of trifiuoroacetic acid in 50 
ml of methylene chloride was kept at room temperature 


for 24 hours. The mixture was concentrated at reduced 
pressure and the residue was treated with excess NaH- 
CO3 solution. The product was extracted with methy- 
lene chloride and the dried extract was concentrated 
and recrystallized from methylene chloride-hexane to 
give 1.85 g (87% yield), nap 15* -IV of 3-(methylthio)- 
5-(octadecyloxy)benzenamine. The nmr and mass spec- 
tra were consistent with the structure. 

EXAMPLE 165 

N-(2-Methoxy-2-oxoethyl)-N-[3-(methylthio)-5-(oc- 
tadecyloxy)phenyl]glycine methyl ester and 
[[3-bis(2-methoxy-2-oxoethyl)amino]-5-(octadecyloxy)- 
phenyl]thio]acetic acid methyl ester 

A mixture of 1.83 g (4.49 mmol) of 3-(methylthio)-5~ 
(octadecyloxy)benzenamine, 1.3 ml (13.5 mmol) of 
methyl bromoacetate, 2.4 g (1 1.2 mmol) of l,8-bis(dime- 
thylamino)naphthalene and 0.2 g (1.3 mmol) of sodium 
iodide in 40 ml of acetonitrile and 10 ml of DMF was 
stirred and heated at reflux under argon for 48 hours. 
The reaction mixture was filtered, the filtrate was con- 
centrated to a solid which was treated with 200 ml of 
0.5N HC1 and the product was extracted with ethyl 
acetate. The extract was washed with NaHCC>3 solu- 
tion, dried and concentrated to a solid which was puri- 
fied by HPLC using 20% ethyl acetate-hexane to give 
0.32 g (13% yield), mp78°-80°, of N-(2-Methoxy-2-oxo- 
ethyl)-N-[3-(methylthio)-5-(octadecyloxy)phenyl]gly- 
cine methyl ester. The structure was confirmed by nmr 
and mass spectra which were compatible. Later frac- 
tions from the HPLC were concentrated to give 0.83 g 
which was further purified by chromatography on 40 g 
of silica gel using 20% ethyl acetate-hexane to give 0.50 
g (18% yield), mp 68°-70°, of [[3-bis(2-methoxy-2-oxoe- 
thyl)amino]-5-(octadecyloxy)phenyl]thio]acetic acid 
methyl ester. The structure was coiifirmed by nmr and 
mass spectra which were compatible. 

EXAMPLE 166 

N-(Carboxymethyl)-N-[3-(methyIthio)-5-(octadecylox- 
y)phenyl]glycine 

A solution of 0.32 g (0.58 mmol) of N-(2-Methoxy-2- 
oxoethyl)-N-[3-(methylthio)-5-octadecyloxy)phenyl]g- 
lycine methyl ester and 0.4 ml (2.4 mmol) of 6N NaOH 
in 15 ml of methanol was stirred at reflux under argon 
for 2.5 hours. The solvent was removed at reduced 
pressure, the residue was acidified and the product was 
extracted with ethyl acetate. The dried extract was 
concentrated to a solid which was triturated with hex- 
ane and filtered to give 0.287 g (94% yield), mp 
129 D -130°, of N-(carboxymethyl)-N-[3-(methylthio>5- 
(octadecyloxy)phenyl]glycine. 

Anal. Calcd for C29H49NO5S: C, 66.50; H, 9.43; N, 
2.67. Found: C, 66.77; H, 9.63; N, 2.64. 

EXAMPLE 167 

[[3-[bis(2-Methoxy-2-oxoethyl)amino]-5-(octadecylox- 
y)phenyl]sulfinyl]acetic acid methyl ester 

To a solution of 0.45 g (0.74 mmol) of [[3-bis(2- 
methoxy-2-oxoethyl)amino]-5-(octadecyloxy)phenyl]- 
thiojacetic acid methyl ester in 30 ml of methylene 
chloride cooled in an ice bath was added 0.22 g (1.08 
mmol) of 85% 3-chloroperoxybenzoic acid. After stir- 
ring in the ice bath for 3 hours, the solution was washed 
with NaHCOs, dried and concentrated to a solid which 
was purified by chromatography on 40 g of silica gel 
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using 50% ethyl acetate-hexane to give 0.4 g, mp 
8r-83 8 , of [[3-[bis(2-methoxy-2-oxoethyl)amino]-5-(oc- 
tadecyloxy)phenyl]sulfinyl]acetic acid methyl ester. 

Anal. Calcd for C33H55NO8S: C, 63.33; H, 8.86; N, 
2.24; S, 5.12. Found: C, 63.23; H, 8.99; N, 2.18; S, 5.15. 5 

EXAMPLE 168 

[[3-|^is(Carboxyme1±iyl)amino]-5-(octadecyloxy)- 
phenyl]sulfinyl]acetic acid 

A solution of 0.57 g (0.91 mmol) of [[3-[bis(2 
methoxy-2-oxoethyl)amino]-5-(octadecyloxy) phenyl]- 
sulfinyl] acetic acid methyl ester and 0.76 ml (4.55 
mmol) of 6N NaOH in 100 ml of methanol was stirred 
at reflux under argon for 6 hours. The solvent was 15 
removed at reduced pressure, the residue was acidified 
and the product was extracted with ethyl acetate. The 
dried extract was concentrated to a solid which was 
triturated with hexane and filtered to give 0.42 g (80% 
yield), mp 138 o -140°, of [[3-[bis(carboxymethyl)amino]- 20 
5-(octadecyloxy)phenyl]sulfinyl]acetic acid. 

Anal. Calcd for C 3 oH49NO s S: C, 61.72; H, 8.46; N, 
2.40; S, 5.49. Found: C, 61.49; H, 8.52; N, 2.36; S, 5.44. 


EXAMPLE 169 
3-(Methylsulfinyl)-5-(octadecyloxy)benzoic acid 


25 


To 2.32 g (5.15 mmol) of 3-(methylthio)-5-(oc- 
tadecyloxy)benzoic acid methyl ester in 100 ml of meth- 
ylene chloride cooled and stirred in an ice bath was 3Q 
added 1.5 g (7.4 mmol) of 85% 3-chloroperoxybenzoic 
acid. The reaction mixture was stirred in the ice bath for 
1.5 hours, washed with NaHC03 solution, dried and 
concentrated to a solid which was purified by chroma- 
tography on 40 g of 230-400 mesh silica gel using 50% 35 
ethyl acetate-hexane to give 1.9 g (79% yield), mp 
66°-68°, of 3-(methylsulfinyl)-5-(octadecyloxy)benzoic 
acid methyl ester. The nmr and mass spectra were con- 
sistent with the structure. 

To 1.88 g (4.03 mmol) of 3-(methylsulfinyl)-5-(oc- 40 
tadecyloxy)benzoic acid methyl ester in 75 ml of metha- 
nol was added 2.0 ml (12 mmol) of 6N NaOH and the 
solution was stirred at reflux under argon for 2.5 hours 
and then was kept at room temperature for 14 hours. 
The solvent was removed at reduced pressure, the resi- 45 
due was acidified and the product was extracted with 
ethyl acetate. The dried extract was concentrated at 
reduced pressure to a solid which was triturated with 
hexane and filtered to give 1.77 g, mp 110°- 112°, of 
3-(methylsuIfinyI)-5-(octadecyloxy)benzoic acid. 50 

Anal. Calcd for C26H44O4S: C, 68.98; H, 9.80; S, 7.08. 
Found: C, 69.05; H, 9.51: S, 7.02. 


EXAMPLE 170 
3-(Methyisulfinyl)-5-(octadecyloxy)benzenamine 
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A mixture of 1.66 g (3.67 mmol) of 3-(methylsulfmyl)- 
5-(octadecyloxy)benzoic acid, 3.4 ml of t-butanol 
(freshly distilled from sodium), 0.95 ml (4.4 mmol) of 
diphenylphosphoryl azide and 0.6 ml (4.4 mmol) of 60 
triethylamine in 20 ml of anhydrous toluene was stirred 
at reflux under argon for 19 hours. The reaction mixture 
was concentrated at reduced pressure and NaHC03 
solution was added to the residue. The product was 
extracted with methylene chloride and the dried extract 65 
was concentrated at reduced pressure to a solid which 
was purified by chromatography on 30 g of silica gel 
using 50% ethyl acetate-hexane to give 1.52 g (79% 


yield), mp 91°-93 0 , of 3-(methylsulfinyl-5-(octadecylox- 
y)phenylcarbamic acid dimethylethyl ester. 

A solution of 1.5 g (2.86 mmol) of 3-(methyIsulfinyl)- 
5-(octadecyloxy)phenylcarbamic acid dimethylethyl 
ester and 1. 1 ml (14.3 mmol) of trifluoroacetic acid in 50 
ml of methylene chloride was kept at room temperature 
for 41 hours. The solvent was removed at reduced pres- 
sure, the residue was treated with NaHCCh solution and 
the product was extracted with methylene chloride. 
The dried extract was concentrated at reduced pressure 
to a solid which was recrystallized from methylene 
chloride-hexane to give 1.13 g (94% yield), mp 
104°- 106°, of 3-(methylsulfinyl)-5-(octadecyloxy) ben- 
zenamine. 

Anal. Calcd for C25H45NO2S: C, 70.87; H, 10.71; N, 
3.31; S, 7.57. Found: C, 71.00; H, 10.53; N, 3.27; S, 7.34. 

EXAMPLE 171 

N-(2-Methoxy-2-oxoethyl)-N-[3-(methylsulfmyl)-5-(oc- 
tadecyloxy)phenyl]glycine methyl ester 

A mixture of 1.12 g (2.64 mmol) of 3-(methylsulfinyl)- 
5-(octadecyloxy)benzenamine, 0.75 ml (7.93 mmol) of 
methyl bromoacetate, 1.42 g (6.61 mmol) of 1,8-dime- 
thylaminonaphthalene and 0.1 1 g (0.74 mmol) of sodium 
iodide in 25 ml of anhydrous acetonitrile and 6 ml of 
anhydrous DMF was stired and heated under argon for 
96 hours. The solvents were removed at reduced pres- 
sure, 50 ml of 0.5N HC1 was added to the residue and 
the product was extracted with ethyl acetate. The dried 
extract was concentrated at reduced pressure to an oil 
which was purified by HPLC using 75% ethyl acetate- 
hexane followed by two recrystallizations from methy- 
lene chloride-hexane gave 0.55 g (36% yield), mp 
80°-82°, of N-(2-methoxy-2-oxoethyl)-N-[3-(methylsul- 
finyl)- 5-(octadecyloxy)phenyl]glycine methyl ester. 

Anal. Calcd for C31H53NO6S: C, 65.57; H, 9.41; N, 
2.47; S, 5.65. Found: C, 65.52; H, 9.18; N, 2.42; S, 5.92. 

EXAMPLE 172 

N-(Carboxymethyl)-N-[3-(methylsulfmyl)-5-(oc- 
tadecyloxy)phenyl]glycine 

A solution of 0.53 g (0.93 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-(methylsulfinyl)-5-(octadecyloxy)- 
phenyl]glycine methyl ester and 0.8 ml (4.7 mmol) of 
6N NaOH in 40 ml of methanol was stirred at reflux 
under argon for 6 hours. The solvent was removed at 
reduced pressure, the residue was acidified and the 
product was extracted with 10% THF-ethyl acetate. 
The dried extract was concentrated to a solid which 
was recrystallized from THF-ethyl acetate to give 0.42 
g (84% yield), mp 147°-149°, of N-(carboxymethyl)-N- 
[3-(methylsuIfinyl)-5-(octadecyloxy)phenyl3glycine. 

Anal. Calcd for C29H49NO6S: C, 64.53; H, 9.15; N, 
2.59; S, 5.95. Found: C, 64.40; H, 9.05; N, 2.42; S, 5.82. 

EXAMPLE 173 

3-(TJi-decylaminocarbonyl)benzenamine 

To an ice bath cooled solution of 0.80 g (2.69 mmol) 
of di-decylamine and 0.75 mL (5.4 mmol) of triethylam- 
ine in 10 mL of anhydrous methylene chloride was 
added drop wise a solution of 0.50 g (2.69 mmol) of 
3-nitrobenzoyl chloride in 5 mL of methylene chloride 
with stirring. The mixture was stirred at room tempera- 
ture for 4 hours. Water was added, the organic layer 
was separated and dried. The solvent was removed at 
reduced pressure and the residual oil was purified by 
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chromatography on 30 g of silica gel using 12.5% ethyl 
acetate-hexane to give 1.0 g of 3-(di-decylaminocar- 
bonyl)-l-nitrobenzene as an oil. The nmr and mass spec- 
tra were consistent with the structure. A mixture of 1.0 
g of 3-(di-decylaminocarbonyI)-l -nitrobenzene and 0.2 5 
g of 10% palladium on carbon in 20 mL of ethyl acetate 
and 20 mL of THF was stirred under a hydrogen atmo- 
sphere at room temperature for 2 hours when hydrogen 
uptake ceased. The catalyst was removed by filtration 
and the filtrate was concentrated to give 1.0 g of 3-(di- \q 
decylannnocarbonyl)benzenamine as an oil. The nmr 
and mass spectra were consistent with the structure. 


EXAMPLE 174 

N-(Carboxymethyl)-N-[3-di-decylaminocarbonyl)- 
phenyl]glycine 


15 


A mixture of 1.0 g (2.4 mmol) of 3-(di-decylaminocar- 
bonyl)benzenamine, 3.8 mL (24 mmol) of benzylbrom- 
oacetate, 1.3 g (6 mmol) of l,8-bis(dimethylamino)naph- 
thalene and 0.36 g (2.4 mmol) of sodium iodide in 20 mL 20 
of anhydrous acetonitrile and 5 mL of DMF was stirred 
under argon at reflux for 40 hours. The solvents were 
removed at reduced pressure, water was added and the 
product was extracted with ethyl acetate. The dried 
extract was concentrated at reduced pressure and the 25 
residue was purified by HPLC using 20% ethyl acetate- 
hexane to give 1.2 g (70% yield) of N-[3-(di- 
decylaminocarbonyl)phenyl]-N-[2-oxo-2-(phenylme- 
thoxy)ethyl]glycine phenylmethyl ester as an oil. The 
nmr and mass spectra were consistent with the struc- 30 
ture. A mixture of 1.2 g of N-[3-(di-decylaminocar- 
bonyl)phenyl]-N-[2-oxo-2-(phenylmethoxy)ethyl]gly- 
cine phenylmethyl ester and 0.4 g of 10% palladium on 
carbon in 15 mL of ethyl acetate and 15 mL of THF was 
stirred under a hydrogen atmosphere at room tempera- 35 
ture for 4.5 hours when hydrogen uptake ceased. The 
catalyst was removed by filtration and the filtrate was 
concentrated to an oil which was triturated with ether - 
hexane and filtered to give 0.6 g (67% yield, mp 
133 D -136°) of N-(carboxymethyl)-N-[3-di- 40 

decylaminocarbonyl)-phenyl]glycine. 

Anal. Calcd for C31H52N2O5: C, 69.19; H, 10.07; N, 
5.38. Found: C, 69.38; H, 9.85: N, 5.27. 


45 


EXAMPLE 175 

N-[[3-(Octadecyloxy)-5-(tricyclo[3.3. 1. l/3,7/]dec- 1- 
ylcarbonyl)oxy]phenyl]glycine 

A mixture of 0.36 g (0.67 mmol) of 3-(octadecyloxy)- 
5-[(tricyclo[3.3. 1. l/3,7/]dec-l-ylcarbonyl)oxy]benzena- 
mine, 0.31 mL (2.0 mmol) of benzylbromoacetate, 0.44 50 
g (2.0 mmol) of l,8-bis(dimethylanoino)naphthalene and 
0. 1 1 g (0.7 mmol) of sodium iodide in 10 mL of acetoni- 
trile and 13 mL of DMF was stirred and refluxed under 
argon for 72 hours. The solvents were removed at re- 
duced pressure, ethyl acetate was added to the residue 55 
and the extract was washed with 0.0 IN HC1, with 
NaHCC>3 solution, dried and concentrated at reduced 
pressure to an oil. Purification by chromatography on 
75 g of silica gel using 15% ethyl acetate-hexane gave 
0.177 g of N-[[3-(octadecyloxy)-5-(tricy- 60 
clo[3.3. 1. l/3,7/]dec- l-ylcarbonyl)oxy]phenyl]glycine 
phenylmethyl ester as an oil. The nmr and mass spectra 
were consistent with the structure. A mixture of 0.17 g 
of N-[[3-(octadecyloxy)-5-(tricyclo[3.3. 1. l/3,7/]dec-l- 
ylcarbonyl)oxy]phenyl]glycine phenylmethyl ester and 65 
0.1 g of 10% palladium on carbon was shaken under an 
initial hydrogen pressure of 54 psi on a Parr Hydrogena- 
tor for 2.5 hours. The catalyst was removed at reduced 


pressure and the filtrate was concentrated at reduced 
pressure to 0.12 g of N-[[3-(octadecyloxy)-5-(tricy- 
clo[3.3. 1. l/3,7/]dec- l-ylcarbonyl)oxy]phenyl]glycine 
as a semisolid. The nmr and mass spectra were consis- 
tent with the structure. 

EXAMPLE 176 

N-[3-[3-[4-(l , 1 -Dimethylethyl)phenoxy]propoxy]-5- 
(octadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester 

A mixture of 1.0 g (1.92 mmol) of N-[3-hydroxy-5- 
(octadecyloxy)phenyl]-N-(2-methoxy-2-oxoethyl)gly- 
cine methyl ester, 0.55 g (2.0 mmol) of 4-(3-bromo- 
propoxy)-l,l-dimethylethyl, 0.53 g (3.8 mmol) of potas- 
sium carbonate and 0.29 g (1.92 mmol) of sodium iodide 
in 30 mL of anhydrous acetone and 6 mL of anhydrous 
DMF was stirred at reflux under argon for 65 hours. 
The solvents were removed at reduced pressure and the 
residue was extracted with methylene chloride. The 
extract was concentrated to a solid which was recrystal- 
Iized from methylene chloride-methanol to give 0.85 g 
(62% yield, mp 56°-58°) of N-[3-[3-[4-(l,l-dime- 
thylethyl) phenoxy]propoxyj-5-(octadecyloxy)phenyI]- 
N-(2-methoxy-2-oxoethyl)gIycine methyl ester. 

Anal. Calcd for C43H69NO7: C, 72.54; H, 9.77; N, 
1.97. Found: C, 72.78; H, 9.94; N, 2.04. 

EXAMPLE 177 

N-(Carboxymethyl)-N-[3-[3-[4-(l,l-dimethylethyl> 
phenoxy]propoxy}-5-(octadecyloxy)phenyl]glycine 

A solution of 0.815 g (1.14 mmol) of N-[3-[3-[4-(l,l- 
dimethylethyl)phenoxy3propoxy]-5-(octadecyloxy)- 
phenyl]-N-(2-methoxy-2-oxoethyI)glycine methyl ester 
and 0.76 mL of 6N NaOH in 20 mL of methanol- 10 mL 
of dioxane was stirred at reflux under argon for 5 hours. 
The solvents were removed at reduced pressure, the 
residue was acidified with dilute HC1 and the product 
was extracted with ethyl acetate. The dried extract was 
concentrated at reduced pressure and the residue was 
crystallized from methanol -water to give 0.72 g (92% 
yield, mp 99°-10r) of N-(carboxymethyl)-N-[3-[3-[4- 
(1 , 1 -dimethylethyl)phenoxy]propoxy]-5-(octadecyloxy) 
phenyl]glycine. 

Anal. Calcd for C41H65NO7: C, 72.00; H, 9.57; N, 
2.05. Found: C, 72.25; H, 9.94; N, 2.04. 

EXAMPLE 178 
3-Amino octadecanoate (ester) 

A solution of 1.3 mL (8 mmol) of octadecanoyl chlo- 
ride in 5 mL of methylene chloride was added drop wise 
to a solution of 1.0 g (7.2 mmol) of 3-nitrophenol and 2.2 
mL (16 mmol) of triethylamine in 30 mL of methylene 
chloride with stirring at room temperature. After stir- 
ring for 2 hours, 100 mL of ether was added and the 
mixture was washed with IN NaOH, dried and concen- 
trated at reduced pressure to 1.5 g, mp 64°-65°, of 3- 
nitrophenol octadecanoate. 

A mixture of 1.5 g of 3-nitrophenol octadecanoate 
(ester) and 0.3 g of 10% palladium on carbon in 50 mL 
of ethyl acetate was shaken under an initial hydrogen 
pressure of 52 psi on a Parr hydrogenator until uptake 
ceased after 4.5 hours. The usual workup and recrystal- 
lization from methanol-water gave 0.7 g, mp 46°-47°, of 
3-aminophenol octadecanoate (ester). The nmr spec- 
trum was consistent with the structure. 
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Using this procedure heptadecyi isocyanate was 
treated with 3-nitrophenol to give heptadecyi carbamic 
acid 3-nitrophenyI ester (rap 66°-73° } Anal. Calcd for 
C24H40N2O4: C, 68.54; H, 9.59; N, 6.66. Found: C, 
68.44; H, 9.88; N, 6.41) which was hydrogenated to give 5 
heptadecylcarbamic acid 3-aminophenyI ester (mp 
69°-75% Anal. Calcd for C24H42N2O4: C, 73.80; H, 
10.84; N, 7.17. Found: C, 73.79; H, 11.08; N, 6.84). 
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EXAMPLE 179 
N-(3-Aminophenyl-N'-octadecylurea 


10 


A mixture of 0.5 g (3.6 mmol) of 3-nitroaniline, 1.2 
mL (3.9 mmol) of octadecyl isocyanate 0.7 mL (5 
mmol) of triethylamine and 0.1 mL of 4-dime- 15 
thylarninopyridine in 30 mL of anhydrous THF was 
stirred at reflux for 18 hours. The reaction mixture was 
concentrated at reduced pressure and the residue was 
recrystallized from THF methanol-water to give 1.3 g 
of N-(3-nitrophenyl)-N'-octadecylurea. 20 

A mixture of 1.3 g of N-(3-nitrophenyl)-N'- 
octadecylurea and 0.5 g of 10% palladium on carbon in 
60 mL of THF was shaken under an initial hydrogen 
pressure of 52 psi in a Parr hydrogenator unit! uptake 
ceased after 2 hours. The usual workup and recrystalli- 25 
zation from methanol-water gave 1.0 g, mp 102°- 104°, 
of N-(3-aminophenyl)-N'-octadecylurea. Anal. Calcd 
for C25H45N3O: C, 74.39; H, 11.24; N, 10.41. Found: C, 
74.34; H, 11.11; N, 9.87). 

EXAMPLE 180 30 

3-(Octadecyloxy)- 5-(2,2-diphenyl- 1 -oxoethoxy)benzoic 
acid phenylmethyl ester 

Diphenylacetyl chloride [from the reaction of 2.0 g 
(4.7 mmol) of diphenylacetic acid with thionyl chloride] 35 
dissolved in 20 ml of methylene chloride was added 
drop wise to an ice cooled solution of 2.0 g (4.0 mmol) of 
3-hydroxy-5-(octadecyloxy)benzoic acid phenylmethyl 
ester and 1.1 ml (8.0 mmol) of triethylamine in 50 ml of 
methylene chloride with stirring. The reaction mixture 40 
was stirred with ice bath cooling for 1 hour and then at 
room temperature for 20 hours and then was washed 
with IN HC1 and with NaHC03 solution. After drying 
the solvent was removed at reduced pressure and the 
crude product was purified by chromatography on 50 g 
of silica gel using 10% ethyl acetate-hexane to give 2.5 
g, mp 47 a -49% of 3-(octadecyloxy)-5-(2,2-diphenyl-l- 
oxoethoxy)benzoic acid phenylmethyl ester. The nmr 
and mass spectra were consistent with the structure. 5Q 

EXAMPLE 181 

3-(Octadecyloxy)-5-[(tricyclo[3.3.1.1/3,7/]dec-l-ylcar- 
bonyl)oxy]benzoic acid phenylmethyl ester 

1-Adamantane carboxylic acid chloride (0.067 g) in 1 55 
mL of methylene chloride was added to a stirred solu- 
tion of 0.153 g of 3-hydroxy-5-(octadecyloxy)benzoic 
acid phenylmethyl ester and 0.09 mL of triethylamine in 
10 mL of methylene chloride. The reaction mixture was 
stirred at room temperature for 17 hours and was then 60 
washed with IN HC1 and with NaHCC>3 solution. After 
drying the solvent was removed at reduced pressure 
and the crude product was purified by chromatography 
on 20 g d silica gel using 10% ethyl acetate-hexane to 
give 0.163 g of 3-(octadecyloxy)-5-[(tricy- 65 
clo[3.3.1. l/3,7/]dec-l-ylcarbonyl)oxy]benzoic acid 
phenylmethyl ester as an oil. The nmr spectrum served 
to confirm the structure. 
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N-[3-Hydroxy-5-[(12-phenoxydodecyl)oxy]phenyl]-N- 
(2-methoxy-2-oxoethyl)glycine methyl ester and 
N-(2-Methoxy-2-oxoethyl)-N-[3,5-bis[(12-phenox- 
ydodecyl)oxy]phenyl]glycine methyl ester 

A mixture of 1.0 g (3.7 mmol) of N-[(3,5-dihydroxy)- 
phenyl]-N-(2-methoxy-2-oxoethyl)glycine methyl ester, 
1.27 g (3.7 mmol) of 12-phenoxydodecyl bromide and 
0.51 g (3.7 mmol) of potassium carbonate in 20 ml of 
DMF was stirred and heated at 80° for 24 hours under 
argon. The usual workup followed by purification by 
chromatography on 40 g of silica gel. Elution with 25% 
ethyl acetate-hexane gave 0.57 g, mp 61°-63°, of N-(2- 
methoxy-2-oxoethyi)-N-[3,5-bis[(12-phenoxydodecyl- 
)oxy]phenyl]glycine methyl ester. Elution with 50% 
ethyl acetate-hexane gave 0.53 g, mp 65°-67% of N-[3- 
hydroxy-5-[(12-phenoxydodecyl)oxy]phenyl]-N-(2- 
methoxy-2-oxoethyl)glycine methyl ester. 

Anal. Calcd for C30H43NO7: C, 68.03; H, 8.18; N, 
2.64. Found: C, 67.93; H, 8.07; N, 2.57. 

EXAMPLE 183 

N-[3,5-bis[(12-Phenoxydodecyl)oxy]phenyl]-N-(car- 
boxymethyl)glycine 

A solution of 3.5 g (4.43 mmol) of N-(2-methoxy-2- 
oxoethyl)-N- [3 } 5-bis [( 1 2-phenoxydodecyl)oxy]- 
phenyljglycine methyl ester and 3 ml (18 mmol) of 6N 
NaOH in 150 ml of methanol and 50 ml of dioxane was 
stirred at reflux under argon for 19 hours. The usual 
workup followed by recrystallization from acetone- 
hexane gave 3.2 g, mp 72°-74°, of N-[3,5-bis[(12- 
phenoxydodecyl)oxy]phenyl]-N-(carboxymethyl)gly- 
cine. 

Anal. Calcd for C 4 6H67N0 8 : C, 72.50; H, 8.86; N, 
1.84. Found: C, 72.37; H, 9.02; N, 1.86. 

EXAMPLE 184 

N-[3-[2-[2-(2-Ethoxyethoxy)ethoxy]ethoxy]-5-[(12- 
phenoxydodecyl]oxy]phenyl]-N-(2- 
methoxy-2-oxoethyl)glycine methyl ester 

A mixture of 1.2 g (2.27 mmol) of N-[3-hydroxy-5- 
[( 1 2-phenoxydodecyl)oxy]phenyl]-N-(2-methoxy-2- 
oxoethyl) glycine methyl ester, 2.73 g (11.37 mmol) of 
2-[2-(2-ethoxyethoxy)ethoxy]ethyl bromide, 0.94 g (6.8 
mmol) of potassium carbonate and 1.0 g (6.8 mmol) of 
sodium iodide in 40 ml of acetone and 20 ml of DMF 
was stirred at reflux under argon for 64 hours. After the 
usual workup the product was purified by HPLC using 
40% ethyl acetate-hexane to give 1.16 g (74% yield), 
mp<24° } of N-[3-[2-[2-(2-etlioxyethoxy)ethoxy]ethox- 
y]-5-[(12-phenoxydodecyl)oxy]phenyl]-N-(2-methoxy- 
2-oxoethyl)glycine methyl ester. 

EXAMPLE 185 

N-(Carboxymethyl)-N-[3-[2-[2-(2-ethoxyethoxy)ethox- 
y]ethoxy]-5-[(l 2-phenoxydodecyl) -oxy]phenyl]glycine 

A solution of 1.15 g (1.67 mmol) of N-[3-[2-[2-(2- 
ethoxy ethoxy)ethoxy] ethoxy]-5-[( 1 2-phenoxydodecyl- 
)oxy]phenyl]-N-(2-methoxy-2-oxoethyl)glycine methyl 
ester and 1.4 ml (8.4 mmol) of 6N NaOH in 50 ml of 
methanol and 10 ml of dioxane was stirred at reflux 
under argon for 19 hours. After the usual workup the 
product was crystallized from acetone-hexane to give 
0.94 g (85% yield), mp 58°-61% of N-(carboxymethyl)- 
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N-[3-[2-[2-(2-ethoxyethoxy)-ethoxy]ethoxy]-5-[(12- 
phenoxydodecyl)oxy]phenyl]glycine. 

Anal. Calcd for C36H55NO10: C, 65.33; H, 8.38; N, 
2.12. Found: C, 65.24; H, 8.49; N, 1.99. 

EXAMPLE 186 

N-(2-Methoxy-2-oxoethyl)-N-[3-[3-[4-(methylsulfmyl)- 
phenoxy]propoxy] -5-[( 1 2-phenoxy-dodecyl)oxy]- 
phenyl]glycine methyl ester 

A mixture of 1.5 g (2.83 mmol) of N-[3-hydroxy-5- 
[(12-phenoxydodecyl)oxy]phenyI]-N-(2-methoxy-2- 
oxoethyl)glycine methyl ester, 1.2 g (4.25 mmol) of 
3-[(4-methylsulfinyI)phenoxy]propyl bromide, 0.78 g 
(5.66 mmol) of potassium carbonate and 0.64 g (4.25 
mmol) of sodium iodide in 40 ml of acetone and 10 ml of 15 
DMF was stirred at reflux under argon for 6 days. The 
usual workup followed by purification by chromatogra- 
phy on 45 g of 230-400 mesh silica gel using 10% ethyl 
acetate-hexane gave 1.1 g (54% yield), mp 47°-49\ of 
N-(2-methoxy-2-oxoemyl)-N-[3-[3-[4-(methylsulfinyl)- 
phenoxy]propoxy]-5-[( 1 2-phenoxy-dodecyl) oxy]- 
phenyl]glycine methyl ester. 

EXAMPLE 187 

N-(Carboxymethyl)-N-[3-[3-[4-(methylsulfinyl)phenox- 25 
y]propoxy]-5-[(12-phenoxydodecyl)oxy]phenyl]glycine 

A solution of 1.1 g (1.52 mmol) of N-(2-methoxy-2- 
oxoethyl)-N-[3-[3-[4-(methylsulfinyl)phenoxy]propox- 
y]-5-{(12-phenoxy-dodecyl)oxy]phenyl]glycine methyl 
ester and 1.3 ml (7.8 mmol) of 6N NaOH in 100 ml of 
methanol was stirred at reflux under argon for 4 hours. 
After the usual workup the product was recrystallized 
from acetone-hexane to give 0.93 g (88% yield), mp 
106°-108 a , of N-(carboxymethyl)-N-[3-[3-[4-(methylsul- 
ftnyl)phenoxy]propoxy]-5-[(12-phenoxydodecyl)oxy]- 
phenyl]glycine. 

Anal. Calcd for C38H51NO9S: C, 65.40; H, 7.37; N, 
2.01; S, 4.59. Found: C, 65.25; H, 7.38; N, 2.13; S, 4.58. 

EXAMPLE 188 40 

N-[3-[6-(2 > 3-Bisphenyhnethoxy)phenyl]hexyloxy]-5- 
[(12-phenoxydodecyl)oxy]phenyl]-N-(2-methoxy-2- 
oxoethyl)glycine methyl ester 

A mixture of 1 .7 g (3.2 mmol) of N-[3-hydroxy-5-[(12- 45 
phenoxydodecyl)oxy]phenyl]-N-(2-methoxy-2-oxoe- 
thyl)glycine methyl ester, 1.5 g (3.37 mmol) of l-(6- 
bromohexyl)-2,3-bis(phenylmethoxy)benzene, 1.3 g (9.6 
mmol) of potassium carbonate and 0.96 g (6.4 mmol) of 
sodium iodide in 60 ml of acetone and 20 ml of DMF 
was stirred at reflux under argon for 7 days. The usual 
workup followed by purification by HPLC using 25% 
ethyl acetate-hexane gave 2.15 g (74% yield) of N-[3-[6- 
(2, 3-bisphenylmethoxy )phenyl]hexyloxy]-5-[( 12- 
phenoxydodecyl)oxy]phenyl]-N~(2-methoxy-2-oxoe- 55 
thyl)glycine methyl ester as an oil. The nmr and mass 
spectra were consistent with the structure. 

EXAMPLE 189 

N-(Carboxymethyl)-N-3-[6-[(2,3-bisphenylmethoxy)- 
phenyl]hexyloxy]-5-[(12-phenoxydodecyl)oxy]- 
phenyljglycine 

A solution of 2.13 g (2.36 mmol) of N-[3-[6-(2,3-bis- 
phenylmethoxy)phenyl]hexyloxy]-5-[(12-phenox- 
ydodecyl)oxy]phenyl]-N-(2-methoxy-2-oxoethyl)gly- 65 
cine methyl ester and 2.0 ml (12 mmol) of 6N NaOH in 
125 ml of methanol and 25 ml of dioxane was stirred at 
reflux under argon for 6 hours. After the usual workup, 


the product was purified by crystallization from ace- 
tone-hexane to give 1.78 g (86% yield, mp 81°-84°) of 
N-(carboxymethyl)-N-3-[6-[(2,3-bisphenylmethoxy)- 
phenyl]hexyloxy]-5-[(12-phenoxydodecyl)oxy]- 
phenyl]glycine. 

Anal. Calcd for C54H67NO9: C, 74.20; H, 7.73; N, 
1.60. Found: C, 74.48; H, 7.84; N, 1.81. 

EXAMPLE 190 

N-(Carboxymethyl)-N-[3-[6-(2,3-dihydroxyphenyl)hex- 
yloxy]-5-[(12-phenoxydodecyl)oxy]phenyl]glycine 

A mixture of 1.74 g of N-(carboxymethyl)-N-3-[6- 
[(2,3-bisphenylmethoxy)phenyljhexyloxy]-5-[(12- 
phenoxydodecyl)oxy]phenyl]glycine and 0.6 g of 10% 
palladium on carbon in 100 ml of THF was stirred 
under a hydrogen atmosphere until uptake ceased after 
3 hours. After the usual workup, the product was puri- 
fied by trituration with hexane to give 1.26 g (91% 
yield, mp 129 0 -131 0 ) of N-(carboxymethyl)-N-[3-[6- 
(2,3-dihydroxyphenyl)hexyloxy]-5-[(12-phenox- 
ydodecyl)oxy]phenyl]glycine. 

Anal. Calcd for C40H55NO9: C, 69.24; H, 7.99; N, 
2.02. Found: C, 69.24; H, 7.85; N, 1.93. 

EXAMPLE 191 
TABLET FORMULATION (Wet Granulation) 


35 


50 


mg/tablet 


Item Ingredient 


25 mg 100 mg 500 rag 


1. 

N-[(carboxymethyl)-N-[3-[2-t2- 
(2-ethoxyethoxy)ethoxy]ethoxy> 
5-(octadecyloxy)phenyI glycine 

25 

100 

500 

2. 

Lactose Anhydrous 

143 

132 


3. 

Pregelatinized Starch 

10 

16 

30 

4. 

Modified Starch 

20 

30 

40 

5. 

Magnesium Stearate 

2 

2 

6 


Total 

200 

280 

576 


Manufacturing Procedure: 

1. Mix Items 1, 2 3 and 4 and granulate with water. 

2. Dry the granulation at 50° C. 

3. Pass the granulation through suitable milling equip- 
ment. 

4. Add Item 5 and mix for three minutes; compress on 
a suitable press. 

EXAMPLE 192 
CAPSULE FORMULATION 


Item Ingredient 


mg/capsule 


60 


1. 

N-[(carboxymethyl)-N-[2-[2- 

25 

50 

100 

500 


(2-ethoxyethoxy)ethoxy]ethoxy]- 






5-(octadecyloxy)phenyl glycine 





2. 

Lactose Hydrous 

143 

168 

148 


3. 

Corn Starch 

20 

20 

40 

70 

4. 

Talc 

10 

10 

10 

25 

5. 

Magnesium Stearate 

2 

2 

2 

5 


Total 

200 

250 

300 

600 


Manufacturing Procedure: 

1. Mix Items 1, 2 and 3 in a suitable mixer for 30 
minutes. 

2. Add Items 4 and 5 and mix for 3 minutes. 

3. Fill into suitable capsules. 
We claim: 

1. A compound of the formula: 


Ill 


N 


\ 


(CH 2 )mCOOR 2 ' 


(CH2)/«COOR2' 


5,446,189 

112 

wherein 

R2' is lower alkyl or benzyl; 
3 R3 is CH3(CH 2 )«0— , where n is 9 to 17; 

R4 is CH 3 (CH 2 )«0— , where n is 9 to 17; and 
5 m is 1 to 3. 

2. A compound of claim 1, wherein R 2 ' is lower alkyl. 

3. A compound of claim 1, wherein R2' is benzyl. 

4. N-[3,5-bis(Decyloxy)phenyl]-N-[2-oxo-2-(phenyl- 
methoxy)ethyl]glycine phenylmethyl ester. 

IQ * * * * * 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


